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January 13, 1991

| RECEIVED
Mr. Pat Plantenberg
Department of State Lands JEN 14769493
Hardrock Mining Bureau
1625 Eleventh Avenue BTATE LANDS

Helena, Montana 59620

Dear Pat:

Enclosed are two copies of Water Quality Data Report No. 4 summarizing the results
of the fourth and final round of water sampling for background data at the W.R. Grace
vermiculite mine near Libby. Data for this report was collected October 29, 1992. Please
forward one copy to Tom Reid at the Water Quality Bureau.

Streamflows for the entire drainage were noticeably lower than on previous sampling
events which would be expected at this time of year. For the first time we were able to
record significantly lower flow from the tailings dam toe drains suggesting that drainage from
impounded materials may be beginning to subside. We also measured much lower levels
of asbestiform fibers in Lower Rainy Creek than on the previous sampling events. This may
be a direct result of lower stream flows although it is difficult to imagine such a large change
in fiber count with such a small change in flow.

As I suggested in the letter submitted with Water Quality Data Report No. 3, based
on the data we have from the background sampling program, we would like to implement
changes in the annual water quality sampling program which will now be done for a period
of at least three years. We would suggest that annual sampling take place in late March or
early April when streamflow is the highest. This will ensure that the data regarding
asbestiform fibers is most meaningful. The most significant movement of fibers appears to
occur with high stream flows. Also, if the Rainy Creek channel reconstruction project ever
produces discharge from the tailings impoundment it will most likely be at this time of year.

We would like to limit the number of samples and the analyses done on them in
order to reduce costs. Samples would be limited to Site SW-5 (tailings dam toe drain), Site
SW-6 (tailings pond outfall from the new box culvert outlet when completed), Site SW-4
(Lower Carney Creek) and Site SW-8 (Lower Rainy Creek). We would propose to limit
analyses as shown on the marked-up data summary sheets attached to this letter. For the
purpose of maintaining complete data for water balance we would continue to provide field
data parameters on Upper Rainy Creek (Site SW-11) and on Fleetwood Creek (Site SW-2).

Environmental Solutions for water, Waste, and Land




Please advise whether these changes in the sampling and analysis plan are acceptable.
If you have questions or comments please call.

Sincerely,

o) Nk

Tom Hudson
Project Manager



Table 3.1. Field data summary.

PI
SW-1 Upper Rainy Creek above diversion dam —
SwW-2 Fleetwood Creek above coarse tails 8.10 0.51 69 | 014 | S
SW3 Upper Carney Creek at Zook’s Dump
Sw-4 Lower Carney Creek above Rainy Creek 8.20 0.66 65 | 0.00% oy
SW-5 Tailings dam toe drains 6.95 0.73 9.6 0.69' T
SW-6 Tailings pond outfall (surface water samble. only)® | 8.27 0.31 6.5 0.00 -
Sw-7 Lower Rainy Creek leaving mine property
Sw-8 Lower Rainy Creek above Kootenai River 8.05 0.61 7.2 1.46'
SW-9 Kootenai River above Rainy Creek
SwW-10 Kootenai River below Rainy Creek - _
SwW-118 Rainy Creek flow into tailings pond 7.63 0.45 6.3 0.24'
PW-1 Tailings Pond pore water ~
PW-2 Groundwater near SW-11 “

Flow measurement was made with a Pygmy current meter.

Flow measurement was not made. Camney Creek was flowing upstream of the settlement basin in which the Baski flume has normally
been installed. However, there was no discharge from the settlement basin; significant percolation losses may be occurring here.
Dissolved oxygen was not measured.

Samples of the Kootenai River were not taken as discussed in the Water Quality Monitoring Plan.

The original Water Quality Monitoring Plan did not include this site. Rainy Creek reestablishes itself between the diversion dam and the
tailings impoundment.

Standing water was no longer present at the original sample point near the decant tower. Water was collected nearby but at a slightly
different location in the pond and this may have had an impact on measured water quality parameters.



Table 3.2. Laboratory data summary for metals.

SW-1 | Upper Rainy Creck | @
above diversion dam
Sw-2 Fleetwood Creek
above coarse tails
SW-3 Upper Carney Creek
at Zook's Dump
SwW-4 Lower Carney Creek 0.03 15 9 99 29
above Rainy Creek
SW-0 Blind Control
(Replicate of SW-4)
SW-5 Tailings dam toe 0.07 12 7 o1 26
drains
SW-6 Tailings pond surface 0.39 7 5 31 12
water '
SW-7 Lower Rainy Creek
leaving mine property
SW-8 Lower Rainy Creek <0.03 11 7 91 22
above Kootenai River
swo | Kootenai River above | o
\ Rainy Creek
SW-10 | Kootenai River below | (O
Rainy Creek '
SW-11 Rainy Creek flow into
tailings pond
PW-1 Pore water from
“tailings
Pw2 | Groundwater near sw- | (g
11




Table 33. Laboratory data summary for miscellaneous constituents.

SW-1 Upper Rainy Creek
above diversion dam

SwW-2 Fleetwood Creek
above coarse tails R—

SwW-3 Upper Carney Creek
at Zook’s Dump

Sw-4 Lower Carney Creek 21 2 10 433 402 3 367 371 0.36 | 0.20
above Rainy Creek

SW-0 Blind Control
(Replicate of SW-4)

SW-5 Tailings dam toe 8 7 0] 445 416 1 333 365 | <0.05 | 2.6
drains

SW-6 Tailings pond surface 21 4 1 158 162 21 127 131 0.08 | 0.43 <-
water

SW-7 Lower Rainy Creek
leaving mine property

Sw-8 Lower Rainy Creek 1 9 8 357 366 2 318 305 | <0.05 | 1.5 d
above Kootenai River l

SW-9 | Kootenai Aiver above | (-
Rainy Creek

SW-10 | Kootenai River betow | (RN

‘ Rainy Creek ) )

SW-11 Rainy Creek flow into
tailings pond _

PW-1 Pore water from
tailings

PW-2 Groundwater near
SW-11




Table 3.4. Laboratory data summary for asbestiform fibers.
-

sw:t | Upper Rainy Cree | (R
above diversion dam

Sw-2 Fleetwood Creek
above coarse tails

w3 [ uppor camey ook | (D
at Zook's Dump

SW-4 Lower Carney Creek 0.2 10.3 3.2 1.2 23
above Rainy Creek

SW-0 Biind Control
(Replicate of SW-4)

SW-5 Tailings dam toe 0.3 0.6 0.0 0.0 0.1
drains

SW-6 Tailings pond surface 25.3 1821 304 202 2900
water

SW-7 Lower Rainy Creek
leaving mine property

Sw-8 Lower Rainy Creek 0.2 13.5 3.7 04 24
above Kootenai River

sw- | Kootensi iver soove | (S
Rainy Creek '

SW-10 Kootenai River below .
Rainy Creek i

SW-11 Rainy Creek flow into
tailings pond

* MFL = Million fibers per liter
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1.0 BACKGROUND

The W.R. Grace vermiculite mine near Libby, Montana was closed in the fall of 1990.
. As part of the reclamation and closure, particularly as it applies to areas around the tailings
impoundment, W.R. Grace submitted to the Water Quality Bureau a proposed Water
Quality Monitoring Plan in September, 1991 (Schafer and Associates, 1991). The purpose
of the Plan was to establish post-closure water quality data as a means of monitoring the
performance of facility reclamation measures.

The plan calls for water sampling at several locations in the Rainy Creek drainage
as shown on Figure 1.1. Contingent sampling on the Kootenai was proposed if initial data
on Rainy Creek indicated any potential health concerns. Four sampling campaigns were
proposed for the first year to assess seasonal variations in water quality. Additional annual
sampling campaigns for a minimum of three years following closure were also proposed.
The first sampling event took place in mid-November, 1991, the second in late March, 1992,
and the third in early July, 1992. Results from these sampling events were reported in
Water Quality Data Report No.1, No. 2, and No. 3, respectively. This report presents the
data from the fourth sampling event performed on October 29, 1992.
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2.0 METHODS

Conditions at the time of sampling were generally cloudy and a light rain or mist fell
most of the day. Temperatures ranged from 45° F to 50°F. The Rainy Creek diversion was
not in use; all of Rainy Creek flowed in the natural drainage into the tailings pond. The
tailing pond surface water was restricted to a small area at the upper end of the
impoundment.

Sampling methods were outlined in the Water Quality Monitoring Plan (Schafer and
Associates, 1991) submitted in September, 1991 and modified slightly in the field as
described in Water Quality Data Report No. 1 (Schafer and Associates, 1992). Once again
Site SW-1, Upper Rainy Creek above the diversion dam, was not sampled because the entire
Upper Rainy Creek flow could be sampled more effectively at SW-11.

The preservation techniques and analytical methods used are summarized in Table
2.1. All samples were stored and shipped on ice. Metals were analyzed as the "total
recoverable" form according to procedures outlined in Standard Methods for Examination
of Water and Wastewater (APHA, 1985).



Table 2.1. Summary of sampling and analytical methods for water samples.

TDS EPA 160.1 TPH H,S0,/Glass EPA 418.1 Flow Pyagmy current meter/ Baski
TSS EPA 160.2 Cu HNO,/PE EPA 220.1/200.7 || pH Field pH meter
Asbest. Fibers | EPA-600/4-83-043 || Zn HNO,/PE EPA 289.1/200.7 i EC Field EC meter
Hardness EPA 130.2 Cd HNO,/PE EPA 213.1/200.7 § DO Field D.O. meter
Alkalinity EPA 310.1 Pb 'HNO,/PE - ‘ EPA 239.2/200.7 || Temp. Field meter
NO, EPA 353.2 Hg HNO,/PE EPA 245.2

$0,*? EPA 375.3 Fe HNO,/PE EPA 236.1/200.7

cr EPA 325.3 As HNO,/PE EPA 206.3

F EPA 340.2 Ni HNO,/PE _ EPA 249.1/200.7

Ca EPA 215.1/200.7 Cr HNO,/PE EPA 218.1/200.7

Mg EPA 242.1/200.7

Na EPA 273.1/200.7

K EPA 258.1/200.7

CO,?/HCO, EPA 310.1

! EPA procedures are described in 40 CFR Part 136, Table B. Procedures for asbestiform fibers are described in *Analytical Procedures

for Determination of Asbestos Fibers in Water* (EPA-600/4-83-043).

Samples were acidified to a value less than 2.0. The TPH sample was coliected in a 1 L glass bottle; metals were collected in 500 ml
polyethylene (PE) bottles.




3.0 PRESENTATION OF DATA

Results of the October 29, 1992 sampling are summarized in tabular form as follows:
Table 3.1 is a summary of field parameters including pH, electric conductivity (EC),
temperature and flow.

Table 3.2 is a sﬁmmary of metal analyses including selected heavy metals and major
cations.

Table 3.3 is a summary of miscellaneous analyses for various anions, petroleum
hydrocarbons, hardness, etc.

Table 3.4 is a summary of asbestiform fiber analyses.

Raw analytical data from Energy Laboratories and EMS Laboratories used to

prepare Tables 3.2, 3.3 and 3.4, are included in Appendix A and B, respectively.




Table 3.1. Field data summary.

SW-1 Upper Rainy Creek above diversion dam Not Sampled

SW-2 Fleetwood Creek above coarse tails 8.10 0.51 6.9 0.14'
SW-3 Upper Carney Creek at Zook's Dump 8.07 0.75 5.8 0.0002
Sw-4 Lower Carney Creek above Rainy Creek 8.20 0.66 6.5 0.00%
SW-5 Tailings dam toe drains 6.95 0.73 9.6 0.69'
SW-6 Tailings pond outfall (surface water sample, only)® 8.27 0.31 6.5 0.00
SW-7 Lower Rainy Creek leaving mine property 7.70 0.63 7.1 0.98'
SwW-8 Lower Rainy Creek above Kootenai River 8.05 0.61 7.2 1.46'
Sw-9 Kootenai River above Rainy Creek Not Sampled*

SW-10 Kootenai River below Rainy Creek Not Sampled*

SW-115 Rainy Creek flow into tailings pond 7.63 0.45 6.3 0.24’
PW-1 Tailings Pond pore water Not Sampled

PW-2 Groundwater near SW-11 Not Sampled

Flow measurement was made with a Pygmy current meter.
Flow measurement was not made. Carney Creek was flowing upstream of the settlement basin in which the Baski flume has normally
been installed. However, there was no discharge from the settlement basin; significant percolation losses may be occurring here.
Dissolved oxygen was not measured.
Samples of the Kootenai River were not taken as discussed in the Water Quality Monitoring Plan.

The original Water Quality Monitoring Plan did not include this site. Rainy Creek reestablishes itself between the diversion dam and the

tailings impoundment.

different location in the pond and this may have had an impact on measured water quality parameters.

Standing water was no longer present at the original sample point near the decant tower. Water was collected nearby but at a slightly



Table 3.2. Laboratory data summary for metals.

_________ {mg/ mg/l). g/ )

SW-1 Upper Rainy Creek Not Sampled
above diversion dam

SwW-2 Fleetwood Creek <0.005 |<0.001 | <0.01 | <0.01 | <0.03 {<0.01 |<0.001 <0.03 | <0.01 8 5 78 15
above coarse tails

Sw-3 Upper Carney Creek <0.005 [<0.001 | <0.01 { <O0.01 0.51 |<0.01 |<0.001 | <0.03 0.02 11 7|1 102 27
at Zook’s Dump

SW-4 Lower Carney Creek <0.005 |{<0.001 | <0.01 <0.01 0.03 [<0.01 |<0.001 <0.03 0.02 15 9 99 29
above Rainy Creek

SW-0 Blind Control <0.005 |<0.001 | <0.01 <0.01 0.03 {<0.01 | <0.001 <0.03 0.02 14 10 99 29
(Replicate of SW-4)

SW-5 Tailings dam toe 0.006 }|<0.001 | <0.01 <0.01 0.07 {<0.01 |<0.001 <0.03 | <0.01 12 7 91 26
drains

SW-6 Tailings pond surface | <0.005 |<0.001 | <0.01 <0.01 0.39 {<0.01 {<0.001 <0.03 | <0.01 7 5 31 12
water

SW-7 Lower Rainy Creek <0.005 |<0.001 | <0.01 <0.01 | <0.03 |<0.01 | <0.001 <0.03 0.01 13 8 a3 25
leaving mine property

SwW-8 Lower Rainy Creek <0.005 |<0.001 | <0.01 <0.01 | <0.03 |<0.01 |<0.001 <0.03 | <0.01 11 7 91 22
above Kootenai River

SW-9 Kootenai River above Not Sampled

‘ Rainy Creek

SW-10 Kootenai River below Not Sampled
Rainy Creek

SW-11 Rainy Creek flow into | <0.005 |<0.001 | <0.01 | <0.01 | <0.03 {<0.01 }<0.001 | <0.03 | <0.01 5 4 69 11
tailings pond

PW-1 Pore water from Not Sampled
tailings

PW-2 Groundwater near SW- Not Sampled

11 '




Table 3.3. Laboratory data summary for miscellaneous constituents.

SW-1 Upper Rainy Creek Not Sampled
above diversion dam

Sw-2 Fleetwood Creek 16 5 0 333 322 3 255 273 | <0.05 | 0.20 |<O.1
above coarse tails

SW-3 Upper Carney Creek 10 2 0 486 457 12 366 398 0.26 | 0.20 [<O0.1
at Zook's Dump

Sw-4 Lower Carney Creek 21 2 10 433 402 3 367 371 0.36 | 0.20 |<O0.1
above Rainy Creek

SW-0 Blind Control 22 2 11 435 410 3 367 374 0.34 | 0.20 |<O.1
(Replicate of SW-4) : '

SW-5 Tailings dam toe 8 7 0 445 416 1 333 365 1 <0.05 | 26 |<0.1
drains

SwW-6 Tailings pond surface 21 4 1 158 162 21 127 131 0.08 | 0.43 |<0.1
water :

Sw-7 Lower Rainy Creek 11 10 5 387 376 4 334 325 | 006 | 21 |<0.1
leaving mine property

Sw-8 Lower Rainy Creek 11 9 8 357 366 2 318 305 { <005 | 1.5 |<0.1
above Kootenai River

Sw-9 Kootenai River above Not Sampled
Rainy Creek

SW-10 Kootenai River below Not Sampled
Rainy Creek

SW-11 Rainy Creek flow into 6 <1 0 275 221 4 220 225 | <0.05 | 0.18 |<0.1
tailings pond

PW-1 Pore water from Not Sampled
tailings

Pw-2 Groundwater near Not Sampled

SW-11




SW-1 Upper Rainy Creek Not Sampled
above diversion dam

Sw-2 Fleetwood Creek 0.1 3.7 1.0 0.9 23
above coarse tails

SW-3 Upper Carney Creek 25 162.1 43.0 20.2 1600
at Zook's Dump

Sw4 Lower Carney Creek 0.2 10.3 3.2 1.2 23
above Rainy Creek

SW-0 Blind Control 0.2 13.8 2.6 1.5 18
(Replicate of SW-4)

SW-5 Tailings dam toe 0.3 0.6 0.0 0.0 0.1
drains

SW-6 Tailings pond surface 25.3 1821 304 202 2900
water

SW-7 Lower Rainy Creek 0.2 9.7 1.7 1.5 22
leaving mine property

SW-8 Lower Rainy Creek 0.2 13.5 3.7 0.4 24
above Kootenai River

SW-9 Kootenai River above Not Sampled
Rainy Creek

SW-10 | Kootenai River below Not Sampled
Rainy Creek

SW-11 Rainy Creek flow into 0.1 1.7 0.6 0.0 6.7
tailings pond

* MFL = Million fibers per liter




4.0 DATA ANALYSIS

4.1 ANALYSIS OF CURRENT DATA

The significant findings of this sampling event are as follows:

e Streamflow was significantly less than in the spring and summer. For the first time,
flows from the toe drains were noticeably smaller indicating that drainage of tailings
pore water may be subsiding and gradually approaching an equilibrium flow.

® Asbestiform fiber counts in Lower Rainy Creek were much lower than those
measured during earlier sampling events. We have observed large variations in fiber
counts in Carney Creek but not in Rainy Creek until now. The sampling may be very
sensitive to stream flows. However, statistically, there is not sufficient data to make
correlations here.

® A mass flow schematic diagram for the sampling area is presented in Figure 4.1 for
selected parameters.

e Table 4.1 compares measured water quality values to existing standards. These data
show the same trends which have been noted in earlier reports.

42 COMPARISON OF ALL BACKGROUND SAMPLING EVENTS

The past year, during which background data was collected, must be considered
unusual in that the winter was exceptionally mild. There was essentially no significant snow
accumulation and spring runoff was not much greater than base flow. Future data in periods
of high flow may show asbestiform fiber counts which are substantially different than
reported here because of this.

At no time during sampling was there any indication of the formation of acid or the
mobilization of heavy metals. Acid-base accounting has been done on both fine tailings and
coarse tailings. Samples showed little or no acid potential (AP) and as much as 30 lbs
CaCO, per ton neutralization potential (NP). These data together with the long operating
history of the property without a problem related to acid production gives us confidence that
heavy metal contamination of surface waters will not occur at this mine.

The only potential areas of concern are which have been identified are with respect
to fluoride and asbestiform fibers. The fluoride concentration in water discharged from the

4-1



tailings dam toe drains is slighity above drinking water standards. However, the
concentration has been shown to be decreasing and we expect it to drop below the standard
for drinking water within a year or two as water drains from the tailings materials and is
displaced by stream water and rainfall.

Asbestiform fibers in Lower Rainy Creek, Carney Creek and in tailings pond water
have all been measured at levels higher than recently promulgated standards for drinking
water. Measured values in streams have been quite variable and could be dependent on the
volume of flow at the time of sampling. Lower Rainy Creek has been the apparent source
of most fibers discharged into the Kootenai River. This is probably the result of old mining
practices in which tailings were discharged directly into the drainage rather than contained
in an impoundment. However, as shown in Water Quality Data Report No. 1, geologic
formations containing asbestiform fibers are naturally exposed in the Fleetwood Creek
drainage. These formations have almost certainly contributed to asbestiform fiber counts
in downstream sediments including those in the Lower Rainy Creek channel.

The tailings dam toe drains have consistently produced water with little or no
measurable asbestiform fiber counts. The tailings impoundment has not discharged surface
water for a period of two years now because percolation rates have exceeded recharge rates
from Upper Rainy Creek and Fleetwood Creek. It is expected that discharge from the box
culvert and spillway to be constructed this year will be a relatively rare event. Consequently,
contributions to total asbestiform fiber counts in Lower Rainy Creek from the tailings
impoundment are anticipated to be low.

Table 4.2 compares some of these more critical and significant parameters over the
entire period of background monitoring. These data show the variability of asbestiform fiber
counts and the slow decline in fluoride content of the toe drains which we expect to continue
for several years until approaching the concentration measured in natural surface waters in
the area. '
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Figure 4.1  Schematic flow diagram of the Rainy Creek drainage with mass flow
measurements for selected components.
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Table 4.1

A comparison of measured water quality data with drinking water standards.

As <0.005 to 0.006 0.05 SW-5
Cd <0.001 0.005' All
Cr <0.01 0.1 All
Cu <0.01 1.0 All
Fe <0.03 to 0.51 0.3 SW-3
Pb <0.01 0.05 All
Hg <0.001 0.005 Al
Ni <0.03 All
Zn <0.01 to 0.02 5.0 SW-2
Asbestos (MFL) <0.1 to 202 7.0"2 SW-6
S0, 6t0 22 250. SW-4
cr <1to10 250. SW-7
NO, <0.05 to 0.36 10.0 SW-4
F 0.18t0 2.6 20 SW-5
pH (su) 6.95 to 8.27 6.5t0 8.5 SW-5(min); SW-6(max)
TDS 163 to 398 500. SW-3

! These standards were added or revised effective July 1992

2 Fiber counts are based on fibers greater than 10 microns in length with an aspect ratio greater

than 3:1.




Table 4.2 A comparison of critical water quality parameters over the background sampling period.

November 15, 1991

2.03

240

0.1

6.4

17. 3.1
March 25, 1992 2.92 9. 270 0.51 19. 950 3.1
July 2, 1992 2.29 18. 340 0.11 11 24 29
October 29, 1992 1.46 04 24 7 1.2 23 2.6
PO ; includes only fibers .Ionger than 1 0 microns with aspect ratio greater than 3:1.
. Includes all fibers with aspect ratio greater than 3:1, regardless of size.
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APPENDIX A

ENERGY LABORATORIES DATA REPORTS



ZHERFT / ENERGY LABORATORIES, INC.

l‘,ﬂ”‘f””][{/ P.O. BOX 30916 * 1107 SOUTH BROADWAY « BILLINGS. @B 06) 2526325
: FAX (40BT 2526069 00-735-4489

T0:

ADDRESS:

LABORATORY REPORT

Tom Hudson LAB NO: 92-45463
Schafer & Associates DATE: 11/20/92 ag
P.O. Box 6186

Bozeman, MT 59715

WATER ANALYSIS

WR Grace Mine Near Libby, MT, SWO
Sampled 10/29/92
Submitted 11/03/92

Constituent . ma/l (ppm}
[ = 121 [V {2 14
Sodium ... e e e et e e e 10
Calcium . .. e e e i e a9
Magnesium .. ..... .. ittt 29
Sulfate .. .. i e e e e e e 22
Chioride .......cciiii i ittt eieneenneans 2

B OF: 1 o Lo T- 1 (- 11
Bicarbonate ........... . it i i e 435
Total Dissolved Solids @ 180°C . ................ 410
Total Suspended Solids . .........v i 3
Total Hardnessas CaCO,; ............... e 367
Total Alkalinityas CaCO, ..........¢cciivvenn.. 374
Nitrate plus Nitriteas N . ... ......cc .. 0.34
Fluoride ............ e et 0.20
Total AcidityasCaCO,; ............ 0., 0
Total Petroleum Hydrocarbons* ................. _ <0.1

Total Recoverable Metals

Arsenic .........c.000.... S - <0.005
Cadmium . ... it i e e <0.001
L0 T o 1 o V10 o o <0.01
1o o7 o T LU <0.01
o o 0.03
Y- o <0.01
1YL= o U o <0.001
Nickel ...t i i i e et e ittt i e e <0.03
74 | o Vo 0.02

* Analysis done by EPA method 418.1.

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



/}'ﬁi}'ﬁf?’ ENERGY LABORATORIES, INC.

P.O. BOX 30916 * 1107 SOUTH BROADWAY « BILLINGS. MT 591070916 » PHONE (406) 2526325
[ LABORATORIES LABORATORY REPORT FAX (406) 2526069 * 1-800-735.4489
TO: Tom Hudson LAB NO: 92-45464
ADDRESS:  Schafer & Associates DATE: 11/20/92 ag

P.O. Box 6186
Bozeman, MT 59715

WATER ANALYSIS

WR Grace Mine Near Libby, MT, SW2
Sampled 10/29/92 @ 1030
Submitted 11/03/92

Constituent ma/l {(ppm)
POtasSSIUM . . ittt ittt ittt it e et e 8

5 Yo LT 2 5
Calcium . v i it i e e et e e 78
Magnesium . . ......ttit ittt tannaeeanens 15
LT (- 16
Chloride ...ttt it e i i et e i e e e 5
Carbonate . ....... i i it et e e 0
Bicarbonate ... ...ttt i et et e 333
Total Dissolved Solids @ 180°C .. .......ccvvvun.. 322
Total Suspended Solids .. .........c.ciiiin.. 3
Total Hardness as CaCO; .. ...... .o iii i 255
Total Alkalinityas CaCO; . ........cciviienn.. : 273
Nitrate plus Nitriteas N . ... .. ..., <0.05
Fluoride ............ e ettt e e 0.20
Total Acidityas CaCO; .........cciivieennn.. 0
Total Petroleum Hydrocarbons* ................. _ <0.1

Total Recoverable Metals

ATSBMIC i vttt ittt ittt st <0.005
Cadmium . ...ttt ittt i ii sttt e <0.001
L o1 lo 1 011 ¥ 1 T <0.01
[0+ o o7 S <0.01
o o T <0.03
10 T <0.01
1Y 1= o1 <0.001
133 o] <= <0.03
4 | To-JE <0.01

* Analysis done by EPA method 418.1,

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



/ FHEFRHY / ENERGY LABORATORIES, INC.

P.O. BOX 30916 * 1107 SOUTH BROADWAY o BILLINGS. MT 59107-0916 « PHONE (406) 2526325
LABORATORIES LABORATORY REPORT FAX (406) 2526069 * 1-800-735.4489
TO: Tom Hudson LAB NO: 92-45465
ADDRESS:  Schafer & Associates DATE: 11/20/92 ag

P.O. Box 6186
Bozeman, MT 59715

WATER ANALYSIS

WR Grace Mine Near Libby, MT, SW3
Sampled 10/29/92 @ 0915
Submitted 11/03/92

Constituent mag/l_(ppm)
Potassium . ........ ..ttt n

£ 0T L1 T2 o T 7
Calcium . . i i i e e 102
Magnesium . ....... ittt it it ienannan 27

£ 1§ - 1 (- S 10
Chloride ... i ittt i et ei i it e e 2
Carbonate ... ... ...t et 0
Bicarbonate ..........c.0i i i e 486
Total Dissolved Solids @ 180°C .. ........ccvu... 457
Total Suspended Solids .............c ... 12
Total Hardnessas CaCO, . ........ .o iiin i, 366
Total Alkalinity asCaCO; .. ......coviiiiinnnn. 398
Nitrate plus Nitriteas N .............. ... ..... 0.26
Fluoride ........t ittt neeennnnn 0.20
Total Acidityas CaCO; .. ...... .o nnns 0
Total Petroleum Hydrocarbons* ................. _ <0.1

Total Recoverable Metals

- -1 = o 1o, <0.005
Cadmium .. i e e e e e <0.001
L] o o 1 111 o X <0.01
00 2T -7 S <0.01
1o T 0.51
- - Vo <0.01
MBICUIY & ittt ittt et ie et s st i e aens <0.001
Nickel ... . it i it ittt i i, <0.03
A T o oSO 0.02

* Analysis done by EPA method 418.1.

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



ZHEREGY / ENERGY LABORATORIES, INC.

P.O. BOX 30916 * 1107 SOUTH BROADWAY « BILLINGS, MT 531070916 « PHONE (406) 252-6325
l"””‘rnﬂlti/ LABORATORY REPORT FAX (406) 2526069 *» 1-800-735-4489
TO: Tom Hudson LAB NO: 92-45466
ADDRESS:  Schafer & Associates DATE: 11/20/92 ag

P.O. Box 6186
Bozeman, MT 59715

WATER ANALYSIS

WR Grace Mine Near Libby, MT, SW4
Sampled 10/29/92 @ 1400
Submitted 11/03/92

Constituent maq/l {(ppm)
POtasSSIUM ottt ittt i i e e e 15
Yo Yo 11T o 1 1 9

L o] 1 {1 o T 99
Magnesium & .. v ittt i e e 29
SUlfate . . v it it e e e e e e 21
Chloride .. ......i i ittt ittt eennnenan 2
Carbonate ....... ... e e et e e 10
Bicarbonate ............c. ittt 433
Total Dissolved Solids @ 180°C ................. 402
Total Suspended Solids . ............cvivinun. 3
Total Hardnessas CaCO,; ........... .o, 367
Total AlkalinityasCaCO, ............ ... o 371
Nitrate plus Nitriteas N ... .........c.ccvvnn. 0.36
Fluoride ............ @ttt et et e 0.20
Total AcidityasCaCO; ..........c.ciivvnnnn. 0
Total Petroleum Hydrocarbons®* ................. <0.1

Total Recoverable Metals

Y 1= 1 <0.005
Cadmium ... . it e e e e <0.001
Chromium ..... e e e e i e e <0.01
0 0 o 7= <0.01
o o R 0.03
10 T <0.01
Y= o] 1 <0.001
Nickel ... ittt it ittt et i s <0.03
74 2 VS 0.02

* Analysis done by EPA method 418.1.

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



ZAFRTFY / ENERGY LABORATORIES, INC.

| LABORATORIES

TO:
ADDRESS:

LABORATORY REPORT

P.O. BOX 30916 * 1107 SOUTH BROADWAY . BILLINGS. MT 59107.0916 « PHONE (406) 252-6325

FAX (406) 2526069 ¢ 1-800-735.4489

Tom Hudson LAB NO: 92-45467
Schafer & Associates DATE: 11/20/92 ag

P.O. Box 6186
Bozeman, MT 59715

WATER ANALYSIS

WR Grace Mine Near Libby, MT, SW§
Sampled 10/29/92 @ 1315
Submitted 11/03/92

Constituent

07 = 1311 s
2T Yo 111 ]2 1 T
Calcium . ... i it it i i i e e
Magnesium . .. ..ttt i e e
YU - -
Chloride . ...ttt it iiiiieeeiannnas

LCarbonate ... .. e e .

Bicarbonate ...........iiiiti ittt rnanoenns
Total Dissolved Solids @ 180°C .. ........vcvv.n.
Total Suspended Solids . .............c.cvvv.
Total Hardness as CaCO; .. ........... ..ot
Total AlkalinityasCaCO,; .......... o
Nitrate plus Nitriteas N .. ..............cv....
[ 18T T [ T
Total Acidity as CaCOy . ...... ... i,

Total Petroleum Hydrocarbons* ................ _

Total Recoverable Metals

N -7 ¥ (o
CadmiUm & .ttt et e et e
Chromium ...ttt ittt e it et et

Nickel ...,

* Analysis done by EPA method 418.1.

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE

445
416

333
3656
<0.05
2.6

<0.1

0.006
<0.001
<0.01
<0.01

0.07
<0.01
<0.001
<0.03
<0.01



fﬁfﬁ;‘y’?/ ENERGY LABORATORIES, INC.

T0:

LABORATORIES P.O. BOX 30916 * 1107 SOUTH BROADWAY « BILLINGS, MT 59107-0916 « PHONE (406} 2526325
LABORATORY REPORT FAX (406) 2526069 « 1-800-735-4489
Tom Hudson LAB NO: 92-45468
Schafer & Associates DATE: 11/20/92 ag

ADDRESS:

P.O. Box 6186
Bozeman, MT 59715

WATER ANALYSIS

WR Grace Mine Near Libby, MT, SW6
Sampled 10/29/92 @ 1245
Submitted 11/03/92

Constituent ma/l {(ppm)
Potassium . ... ..t i i i e e e i 7
Sodium ... e i it i it e i e 5
Caltium . . it i e e e et e 31
Magnesium .. ....o it ittt it 12
UL -1 (- 21
Chloride . ......c.0i ittt rtenennen 4
CarbonNate ... e i e e et et e 1
Bicarbonate ..........c. ittt i e, 158
Total Dissolved Solids @ 180°C .. ..... ..., 162
Total Suspended Solids . ............c. ... 21
Total Hardnessas CaCO; . ......... ... 127
Total Alkalinityas CaCO; ...........ci v, 131
Nitrate plus Nitriteas N . ... ... i, 0.08
Fluoride ............ S 0.43
Total AcidityasCaCO,; ..........ciiiiiiinnn. 0
Total Petroleum Hydrocarbons* . ................ _ <0.1

Total Recoverable Metals

N 7] o 1 <0.005
(T 2.4 1T | 1 TS <0.001
L] 2T o Ta 11103 o <0.01
oY o o -1 <0.01
o o 0.39
-7 Vo [ <0.01
MEBICUIY & ittt it ittt e ittt et et nanennnsaaans <0.001
Nickel ...t it it it ittt i e eniaanen <0.03
7.4 3 7o <0.01

* Analysis done by EPA method 418.1.

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



[ EHERTY

ENERGY LABORATORIES, INC.

P.O. BOX 30916 * 1107 SOUTH BROADWAY .« BILLINGS, MT 59107.0916 « PHONE (406) 252.6325
ll,””‘rnﬂli LABORATORY REPORT FAX (406) 2526069 « 1-800-735-4489 .
T0: Tom Hudson LAB NO: 92-45469
ADDRESS: Schafer & Associates DATE: - 11/20/92 ag

P.O. Box 6186
Bozeman, MT 538715

WATER ANALYSIS

WR Grace Mine Near Libby, MT, SW7
Sampled 10/29/92 @ 1455
Submitted 11/03/92

Constituent ma/l (ppm)
POtassiUm . ...ttt it e e i e 13

£ 1o 111 ¢ 8
Calcium ... . i e e 93
Magnesium . ... ...ttt 25
LY 11 - 1« 11
Chloride . ......c.i it ittt ittt 10
Carbonate .. ... i i i r et e 5
Bicarbonate ............ ¢ 387
Total Dissolved Solids @ 180°C . ................ 376
Total Suspended Solids .. ... vt iii i i i enn 4
Total Hardnessas CaCO; . ..........c.oveinn. 334
Total Alkalinityas CaCO; . .........ovivinn.. 325
Nitrate plus Nitriteas N ....................... 0.06
Fluoride ..........c.tiiiiitinnennnnnncenn 2.1
Total Acidity as CaCO,; ........cvviivnnnen.. 0
Total Petroleum Hydrocarbons* ................. _ <0.1
Total Recoverable Metals

ATSBNIC & i vt vttt ottt ettt ittt eeareeeneean <0.005
Cadmium ...ttt e e <0.001
Chromium . ... i i i e i e <0.01
o 2 o 1= S <0.01
o o <0.03
- Vo <0.01
Y 1= o <0.001
Nickel . ... .. ittt ittt <0.03
7.4 1 Vo 0.01

* Analysis done by EPA method 418.1.

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE




| fﬁf,—?ﬁj’/ ENERGY LABORATORIES, INC.
5

LABORATORIE P.O. BOX 30916 * 1107 SOUTH BROADWAY « BILLINGS. MT 591070916 » PHONE {406) 252-6325

LABORATORY REPORT FAX (406) 2526069 s 1-800-735-4489
TO: Tom Hudson LAB NO: 92-45470
ADDRESS:  Schafer & Associates DATE: 11/20/92 ag

P.0O. Box 6186
Bozeman, MT 59715

WATER ANALYSIS

WR Grace Mine Near Libby, MT, SW8
Sampled 10/29/92 @ 1600
Submitted 11/03/92

Constituent ma/l (ppm)
Potassium . ..... ...t e e e 1
SO0QIUM .. e e e e 7
Calcium . .. e e e e 91
Magnesium . ....... .ottt it i e 22
SUlfate . . o e e e e e e e 11
Chloride . .......c0 ittt ii. 9
LCarbonate ... e e e e e e 8
Bicarbonate .......... ittt et e 357
Total Dissolved Solids @ 180°C .. ........c...... 366
Total Suspended Solids . ...........coviivunn.. 2
Total Hardness as CaC0O,; . ..........civii i, 318
Total AlkalinityasCaCO, . ........cvviivnn . 305
Nitrate plus Nitriteas N . .. .......cciviveunu... <0.05
Fluoride ............ i ittt 1.5
Total Acidity as CaCO; ... v vt i i i i it ennns 0
Total Petroleum Hydrocarbons* ............ e _ <0.1

Total Recoverable Metals

Y 1= o o, <0.005
Cadmium ... i i e e e e e <0.001
Chromium . ... .. i ittt it et e <0.01
(07 o o 1T <0.01
1o o R <0.03
Lead ... .. i e e e e <0.01
MerCUrY & it i e e e e e e e <0.001
Nickel .........0iiiiunn. e e <0.03
74 | o T S <0.01

* Analysis done by EPA method 418.1.

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



fﬁzﬁf ENERGY LABORATORIES, INC.

P.O. BOX 30916 * 1107 SOUTH BROADWAY « BILLINGS. MT 591070916 « PHONE (406) 252-6325
LABORATORIES LABORATORY REPORT FAX (406) 2526069 + 1-800-735-4489
TO: Tom Hudson LAB NO: 92-45470 dup
ADDRESS:  Schafer & Associates DATE: 11/20/92 ag

P.O. Box 6186
Bozeman, MT 59715

QUALITY ASSURANCE - DUPLICATE ANALYSIS
WR Grace Mine Near Libby, MT, SW8

Sampled 10/29/92 @ 1600
Submitted 11/03/92

Constituent mg/l m
POtassiUM & ..ttt it i e et e et 11
LSTe Yo 111 o 5N 7
L= o 1V ¢ o Y 91
Magnesium . . ..... ...ttt et naansas 22

£ 0§ - 1 (- 12

00 ] 1 T - Y 9
Carbonate . ....... it e e 7
Bicarbonate .........ci ittt 363
Total Dissolved Solids @ 180°C ...........cv.n.. 344
Total Suspended Solids . .............ccovvvv.n. 2
Total Hardness as CaCO; . ... v v it it v ennnn 318
Total Alkalinity asCaCO; .......c.ivvvviiervnnnn 309
Nitrate plus Nitriteas N . .. ........ . ... <0.05
Fluoride ............ ettt e e 1.6
Total Acidityas CaCO; . ......ciiiiiinnnnnnn 0
Total Petroleum Hydrocarbons .................. . N/A

Total Recoverable Metals

AlSBNIC & i ittt ittt ittt ittt <0.005
Cadmium . ... ittt it ittt e e <0.001
L0 o o1 2 11T 2 X <0.01
98 o7 ¢ T <0.01
o o T <0.03
= T . <0.01
MEBICUIY & vttt it ittt it et an st enaeneanneans <0.001
Nickel ...ttt ittt e it i ittt i e <0.03
4 | o Vo <0.01

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



| FHERLY / ENERGY LABORATORIES, INC.

P.O. BOX 30916 * 1107 SOUTH BROADWAY . BILLINGS, MT 59107-0916 « PHONE (406) 252-6325
l"””‘raﬂlfy LABORATORY REPORT FAX (406) 2526069 » 1-800-735-4489
T0: Tom Hudson LAB NO: 92-45471
ADDRESS:  Schafer & Associates DATE: 11/20/92 ag

P.O. Box 6186
Bozeman, MT 59715

WATER ANALYSIS
WR Grace Mine Near Libby, MT, SW11

Sampled 10/29/92 @ 1135
Submitted 11/03/92

Constituent maq/l m
[ 07 €= 137 11 ] o o T 5
1o Yo 111 T o T 4
Calcium . ... ittt e et e e e, 69
Magnesium . . ... .ttt eennanns 11
LT - 6
Chloride . ...ttt ii it ittt ittt ie e e <1
arbonate ... ... i i e e e, 0
Bicarbonate ...........i it e 275
Total Dissolved Solids @ 180°C .. ........cvvvn.. 221
Total Suspended Solids . ..............cv.vv.. 4
Total Hardnessas CaCO; .................0v... 220
Total AlkalinityasCaCO; . .........civiviene.n. 225
Nitrate plus Nitriteas N .................... ... <0.05
Fluoride .. .. ...ttt ittt enns 0.18
Total Acidity as CaCO; .. .......ciiiiiienenn.. 0
Total Petroleum Hydrocarbons* ................. <0.1

Total Recoverable Metals

N 1T 2 Lo J <0.005
L0 Ts [ 1211071 2 TN <0.001
L0 31 0T ¢ 1111 T 2 <0.01
0o T o o 1= <0.01
o X <0.03
- - Yo <0.01
MEICUIY .ottt i ittt ittt ettt ennonnannnennns <0.001
Nickel ... ittt i it it et i i <0.03
74 ToJ3 <0.01

* Analysis done by EPA method 418.1.

CCMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



fﬁf}?ﬁ ENERGY LABORATORIES, INC.

P.O. BOX 30916 * 1107 SOUTH BROADWAY .« BILLINGS. MT 59107.0916 + PHONE (406) 252.6325
TO: Tom Hudson LAB NO: 92-45471 spi
ADDRESS: Schafer & Associates DATE: 11/20/92 ag

P.O. Box 6186
Bozeman, MT 59715

QUALITY ASSURANCE- SPIKED ANALYSIS
WR Grace Mine Near Libby, MT, SW11

Sampled 10/29/92 @ 1135
Submitted 11/03/92

Constituent % Recovery
POotassiUm .. ... . it e e e e 93
2T T 11 1o T 98
L0 1 o111 1 o 1 99
Magnesium . ......it ittt i i e e e 100
Sulfate . . ... i i i e e e e e e 97
Chloride . .......c ittt ittt i, 97
CCarbonate ..., ... e e N/A
Bicarbonate ...........i ittt N/A
Total Dissolved Solids @ 180°C .. ............... N/A
Total Suspended Solids ..........covvivvun.., N/A
Total Hardnessas CaCO,; ...............c0v.... N/A
Total Alkalinityas CaCO; .......covvivvvnvenn.. N/A
Nitrate plus Nitriteas N ... ... ..., 106
Fluoride ............ et et e e 100
Total Acidityas CaCO; . ....... .. ienn.. N/A
Total Petroleum Hydrocarbons . ................. N/A

Total Recoverable Metal

N - - o o 101
CadmiUm ... et e e e 96
ChromIUM .. ittt it ettt e 96
Lo T o o T T 88
o T 97
0= T o 102
MerCUIY .. i ittt ittt e e e e 90
Nickel ... ..ttt i it it ittt iiee e, 92
74 | o Vo 105

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



APPENDIX B

EMS LABORATORIES DATA REPORTS



DATE: November 20, 1992 @ @
CLIENT: Schafer & Associates ii
865 Technology Blvd.

P.O. Box 6186
Bozeman, MT 59715

ATTENTION: Tom Hudson

REFERENCE: Letter from Mr. Hudson dated 11-2-92.
REPORT NO.: 25877

SUBJECT: ANALYSIS OF WATER SAMPLES BY

TRANSMISSION ELECTRON MICROSCOPY
ACCREDITED: National Institute of Standards and

Technology through NVLAP

(Laboratory No. 1218)
CERTIFIED: California Dept. of Health Services for

Asbestos by TEM (ELAP E1119) '
Nine surface water samples were submitted for quantitative TEM analysis of asbestos
structures. The samples came from the WR. Grace mine near Libby, Montana.

The samples were analyzed according to the U.S. EPA method EPA-600/4-83-043.

The results are as follows:

ASBESTOS FIBER LENGTH DISTRIBUTION (MFL)

Sample No. <2.5pum 251t04.9 pm 5.0t09.9um > 10 um D.L. pm*
SW-0-4 6.9 6.9 2.6 15 G.259
SW-2-4 18 1.9 1.0 0.9 0.113
SW-3-4 96.1 66.0 430 20.2 253
SW-4-4 5.9 4.4 32 12 0.168
SW-5-4 0.0 0.6 0.0 0.0 0.289
SW-6-4 784 1037 304 202 25.3
SW-7-4 5.0 2.7 1.7 1.5 0.168
SW-8-4 7.4 6.1 37 0.4 0.217
SW-11-4 1.1 0.6 06 -N.D. 0144

*The computer rounds off to one significant figure on the summary sheets.

/00 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4063



Page 2 of 2
Schafer & Associates

Report No. 25877

MFL = Millions of Fibers per Liter
D.L. = Detection Limit

The test reports are enclosed.
Respectfully submitted,

EMS LABORATORIES, INC.

3 Fr2 XF&

B.M. Kolk
Laboratory Director

BMK/kat

This report, from a NIST accredited taboratery through NVLAP, must not be used by the client to
claim product endorsement by NVLAP or any agency of the Government.

Li/A0 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



ANALYSIS OF WATER BY TEM (EPA-600/4-83-043)

LAB NO: 25877
CLENT: SCHAFER & ASSOC.

FILTER MEDIA DATA
Laboratory Client Type Diameter | Effective Area No.of G.O. Analyzed Sample
I.D. 1.D. mm mmA*2 Area, mm*2 Volume (mi'
25877-0-4] SW-0-4 MCE 47 1017 21 0.1407 25
25877-2-4 SW-2-4 MCE 47 1017 21 0.1407 50
25877-3-4] SW-3-4 MCE 47 1017 6 0.0402 10
125877-4-4 SW-4-4 MCE 47 1017 18 0.12086 50
25877-5-4] SW-5-4 MCE 47 1017 21 0.1407 25
25877-6-4 SW-6-4 MCE 47 1017 3 0.0201 2
25877-7-4 SW-7-4 MCE 47 1017 18 0.1206 50
25877-8-4 SW-8-4 MCE 47 1017 14 0.0938 50
£B77-11-4 SW-11-4 MCE 47 1017 21 0.1407 50
INDIVIDUAL ANALYTICAL RESULTS
Laboratory Client No. of Asbestos Detection CONCENTRATION { MFL )
I.C. 1.D. Str >5 >10] Limit (MFL Str Str >5um| Str_ >10um

25877-0-4] SW-0-4 62 15 5 0.3 _ 18 4 1.4
25877.2-4 SW-2-4 51 17 8 0.1 5.8 1.9 0.9
25877-3-4 SwW-3-4 89 26 8 2.5 230 63 20
25877-4-4 SW-4-4 87 27 7 0.2 15 4.4 1.2
25877-5-4] .SW-5-4 2 - - 0.3 0.6 - -
25877-6-4 SW-6-4 92 23 8 25 2300 510 20
25877-7-41 SW-7-4 66 20 9 0.2 11 3.2 1.5
25877-8-4 SW-8-4 81 19 2 0.2 18 4.3 0.4
25877-11-44 SW-11-4 16 4 . 0.1 2.3 0.6 -
L

The analysis was carried out to the approved TEM method. This laboratory is in compliance with the quallty specified
by the mathod.

/% b X 88/

Autharized Signature

L3O EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



Analysis of Water by Transmission Electron Mlcroscop;‘g @P
(EPA-600/4-83-043)

EMS No. 25877 Client SCHAFER&ASSOC. -
Sample No. SW-0-4 Reference W.RGRACE

Date 11/11/92

Taotal Asbestos Fibers 18 MFL
Chrysotile Fibers ‘BDL MFL
Amphibole Fibers 18 MFL
> 5 Micron length (chrysotile) *BDL MFL
> 5 Micron length (amphibole) 4 MFL
Mass (Chrysatile) *BDL pg/L
Mass (amphibole) .. 15 ng/L
More/Less than 5 Chrysotile

Fibers in Sample ~_LESS

More/Less than 5 Amphibole

Fibers in Sample MORE

Poisson 95% Confidence Interval 14 to 23 MFL
Detection Limit 0.3 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns

O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 2.5 & UP

0 2 9 8 5 38 i
Particle Width - Microns

O - .04 .05 - .09 g - .14 .15 - .19 2 - .24 .25 & UP

0 5 11 15 4 27
Aspect Ratio L/W

0 - 99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49,9 50 & UP

18 20 10 8 4 2

LSO EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



SCh- GOV apmer e E2H L

TEM ASBESTOS ANALYSIS o v e ™ 22

[ TYPE OF SAMPLE LENGTHS FILTER TVPE / ARFA (mmy) N DIRECTPREP [ NI : M!CR()SCUPF
Air [ Water (A AllSizes (EPA) (O] . MCEE] 385 (3 INDIRECT PREP [] Serial No. 542-05-06 H600A (]
Soil (3 Bulk (1 {wm) 03 g'_ PC (3 ] Serial No. 542-05-13 H600B 9/
Other >10 MCN O3 o (2 :
METHOD OF ANALYSIS 2500 Other - .
EPA 600483043671 . 150 [ DM B PORE SIZE . '
ange O s 3 08 pm O] i S
LEYEL OF ANALYSIS 2025 m width D K < pm Grid Address __ , — :
Chrysoie Cr) —oC 16> >50 gun length) ol mA 02 pm(] Volume liters Screen Magnification | (1 | Q0 X
Amghibole Other Workmngl Camera Constant 2 "}'m‘?lzv
Weight ____ prams Accelerating Voltage
ASPE| RATLl__(l) GO. Area (mm?) 00 0677 AshedArea ____ % Beam Current - | ﬁ? wm
3 5 No. of GO. to Analyze (:’G K-Factor ]
Fillr Lot No. _Ho£ ¢ 124 A Prepared By ___ ' ©
Approved By mé— Dae /=7 Z> H Dalfc:a =10 - Analyslo (\L{Y\Zu pae 1 1—\1- OL
Grid [Structord o Dimensions (mm) Fiber Classification EDS Analysis
. . Structure C
Opening| Number Width | Length | [NaM 7] om| co | ca Jemolcoof| ur | ap | ax | apx( aq [abofazglazz]| Na [ mg] si | €a| Fe omments |
n / [
N I I ALY V] 202, EOSH T ).@ma/L
B | Mo ||z | 25 |l B Eogs2,al, Sl
2 1D 2S5 |29 L ~ 3O || stz “Trewdhile
2=l | F (s | 5o |/ - < _ .
s F W «lagll 1L v 2 oo 3 = dy ; tow Ca
A F o2 A 1 |
—
T B 5 | asitur” ] - |
2| L] ¥ ¥ | soff | | A 2 |0l | Eer#d Treadhis
a4 1 mp < |22 =i 200 12 |20 569 Trewmd ki
[C {mp < [ SO . |1 _
. ~ vd « . -
L .? 2S5 |4 Z- e RV 201N |lERs pHIL Tremd il
0% L 2N /C_/ V// ' “Tyewdl T
L/‘\/ ‘[‘/% - 7 LF(D/ ‘// M Tvenmd)dy _
gt B Nl I L2 =4 “Wemblde
K imp 2 as iy |
OBSERVATIONS: Clean (] Other : : '
Debris )Z/ Very Light (] - Light [] Moderate_ =1 Heavy (] Very Heavy [
Gypsum [ Very Light [] Light (] Moderate [] Heavy [ Very Heavy (]

[EA/A\EG EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 (]  (818) 568-406:



20 - Je'/'

TEM ASBESTOS ANALYSIS i

aMs __Ne. 272

Page L of
TYPE OF SAMPLE LENGTHS  FILTER TYPE AREA (nm4) - .DIRECTPREP[Z N ' © MICROSCOPE
Air [ Waker (A All Sizes (EPA) (3 MCEE] 5 (1 INDIRECT PREP (] Serial No. 5420506 H600A ]
Soil (1 Bulk OJ (wm) 205 OJ KO w0 S Serial No. 42:05-3 H600B (3~
Other 200 MNO A : o
METHOD OF ANALYSIS 23 Other :
EPA 6004-83-043,83 . 150 O B Raer? PORE SIZE A
LEVEL OF ANALYSIS ‘IIZQZS ‘.f, widih 0.45 pm D 08 pm D Gnid Address ) -1
] >50 pun length) 0l pmEA 2 pm 3 Volume liters Screen Magnification __) C{10) (5 X
(A:mmb:): Other Working M ml Camera Constant 2733
mphibole Weight __ Accelerating Voltage 100 KV _
ASPECT RATIO GO. Area (mm?) 00 067 AshedArea % Beam Current 4 ) o
g osa No. of GO. to Analyze F‘G K-Factor /.
Filter Lot No. Prepared By ____~_—
Approved By Date Date Al=-1o-92 Analyst ____Q.LMJ)M: s ol
Structure Dimensions (mm) Fiber Classification EDS Analysis .
Opening| Number Structure L - Comments
pemng Width | Length |INAM ™| CM| CD | €Q [cMQICcDQ)| UF | AD | AX [ADX| AQ |ADQ{AZQ|AZZ|| Na{Mg| Si | Ca| Fe
> P - . . . . — T
o (G ¥ ¥ | so A ] 2OV LI EDS b Treadic
i (S |70 LA L Tremdlls
3 L
NEANE 2ol | / .(
19  lho | ol | :
20| M) A | 16O v Tremslld
2\ 1 MD S5 | ¢fOf v 1
2l mpy |l < |35 | ~ X
5 ;2;2) F @ | /04 v L
all mp i) e AL n__
’ - P e E . : - —
6 lasim |5 |20 A | 2103 || Ens#Zy
261 P 10|00 A TV oS NE
;Q\.%/ '_‘\ _ v '> S 1 | n
,Z—Cl i ‘—’ ‘ o bg “ f; h
OBSERVATIONS: . Clean [ Other P L '
' Debris 51 - Very Light O Light [(J Moderate [ Heavy [J ~ Very Heavy (J

Gypsum 3  Very Light (1

Light (3 Moderate []

Heavy []  Very Heavy (J

FAI/ME ENAC T ARMNPRATOAOIRIFS

117 West Believae Drive [ Pasadena, California 91105-2503 - [T] (818) 568-4065




—_—

11=Nov=1992#13:32: 22

25877-0~4, A, #01, SA

Vert= 200 counts Disp= 1
Emergy Counts X—Ray Lires
1.26 243, Mg K , Mg K ,
1.74 558. Si K , 81 K
3.71 238. Ca K , CakK

Quantex?

Q. 160 Range= 10,230 keV
11-Nov—=1992#13:35:03
2S5877-0-4, A, #02, SA
Vert= 200 counts Disp= 1

Eriergy Counts X—-Ray Lires
1.49 236. AL K, Al K
1.74 392. Si K, , Si K
3. 38 130. K K 4, K K
6. 40 493, Fe K , Fe K

Quantex)

Q. 160 Range= 10,230 keV

Mg K

Freset= 100 secs
Elapsed= 41 secs
s Rs L , As L
10.230
Integral © = 8zt
Freset= 100 secs
Elapsed= 18 secs

10. 230

Integral © = 4103



11-Nov—-1399E8#14:56: 06

25877-0-4, A, #03, 5A
Vert= SO0 counts
Energy Counts

0.951 2153, 0

Vv

1.26 1671. Mg
1.74 S1zz. Si
3.71 Si4, Ca

€. 42 &0e. Fe

Quantex?

0. 160 Ranpe=

Disp= 1

X—Ray Lires

K
L

K

K

K

, O

s Mg

, Ca
, Fe
10, 230

K

K

K

K

9

keV

vV L

Mg K

Integral

Freset=
Elapsed=

As

L

L

100 =ecs
60 secs

As L

10,230
30451



11~-Nav—=13932#1

3:33:009

25877-0-~4, A, #04, 8A

Vert= 200
Erergy Ca
1.02
1.86 3
1.75 14
3.71
©. 40 3
7.08

lQuantex)
0. 160

counts
unts
31, Na
in
72. Mg
13, S5i
61, Ca
18. Fe
8. Fe
Ranges=

Disp=
X—Ray

K
L

(28

K

K

K

K

?
k]

10, 230

1

Lines

Na
In

Mg
Si
Ca

Fe

(a8

L .

M

H

4

keV

Na K

Mg K

L

?

Freset=
Elapsed=

VA

As L

Integral

s

]

100 secs
22 secs

in L,

Rs L

10. 230
13306



11-Nov—139928#13:594: 16

25877-0-4, A, #08, SA

Vert=

SO0 counts

Erergy Counts

1.25 643, g
1.75 2507, Si
.34 33. S
3.69 45¢. Ca
4.01 &9. Ca
&. 42 £89. Fe
7.07 S0. Fe
Quantex? |
0. 160 Ravige=

Freset= 100 secs

Disp= 1 Elapsed= 17 secs

K

K

K

K

K

K

X—-Ray Lines

, Mg K , MgK , As L , As L

s Si K
sy 85 K
s, Ca K
s, Ca K
sy Fe K
s Fe K
10,230 keV 10.230
Integral 0 = 15331



ENERGY

1.26

S. 91

6. 4E

7.03

9. 87

11-Nov-1392 13:56:5¢ =2S5877-0-4, A, #0353, SA

COUNTS X-RAY LINES

2656. Mg KA1, Mg KAz, Mg KE1l, As LA1, As LAZ
18372.  Si KA1, Si KAz
11Z. S KRi, S KAZ
254. K KR1, K KAZ
2171. Ca KA1, Ca KAZ
337. Sc KAL, Sc KAz
203, Mn KA1, Mn KAZ
734.  Fe KAL, Fe KAz
88. Fe KE1, Fe KE3

&4, Ge KAl, Ge KAZ
11=Nov—-19392#135:59:09

25877~-0-4,A, #11, SA Freset= 100 secs
Vert= SO0 counts Disp= 1 Elapsed= 25 secs

Erergy Counts X—-Ray Lires

1.3S 854, Mg K. s Mg K , Mg K , As L , As L

1.74 2337. Si K , Si K

3. 31 120. K K , K K

3.63 £07. Ca K , Ca K

4.03 8:a. Ca K , Ca K

6. 41 255, Fe K , Fe K

Quantex)
0. 160 Range= 10,230 keV i
Integral 0 =

()
I
- [
wo
N
(]



11-Nov-1392#14:10:00

£5877-0-4,RA, #16, SA

Vert= 200 counts Disp= 1
Ernergy Counts X—Ray Lines
1.26 2391. Mg K , Mg K ,
1.75 1088. Si K , Si K
3. 69 178. CakK , CaH
€. 39 1&0. Fe K , Fe K

Guantex)

0. 160 Range= 10,230 keV
11-Nav—1932#14:40:37
25877-0-4, A, #25, SR
Vert= 500 counts Disp= 1

Ernergy Counts X—-Ray Lines
1. 26 403. Mg K , Mg K ,
1.74 1327. Si K., Si K
3.70 348, Ca K , CakHK
6. 28 75. Fe K , Fe K

Quantex)

0. 160 Rarige= 10. 2830 keV

Freset= 100 secs
Elapsed= 36 secs
Mg K . Rs L , As L
10.230
Integral 0 = 8886
Freset= 100 secs
Elapsed= 32 secs
Mg K , As L , As L
10,230
Integral 0 = 10374



¢l - Fe

W/

7] ?’ e/,
Al \) Y v wueht -.MS __.._ No. —'—'-—-.-L—< .
TEM ASBELS TOIS ANAL Yblb Sample No. Sw- 0- Pagc of -
—
TYPE OF SAMPLE LENGTHS ~ FILTER TYPE / AREA fmm 1) DIRECT FREF [ MICROSCOPE _—
Air 3 Water JA All Sizes (EPA) (3 MCE.EZ 385 O INDIRECT PREP (] Serial No. 542-05-06 H600A '
Soil C3 Bulk O3 (um) >05 1 pc A Serial No. 542-05-13 H600B (1 |
Other . 21003 MCN (J o A
METHOD OF ANALYSIS 200 Other
EPA 600/14-83-043 &3 150 O = PORE SIZE
PCM Range* (O : | &
LEVEL OF ANALYS‘S #2025 um widith 045 pmt D 08 wm D Gl'ld AddrCSS = ~}
Chrysotile ’ 250 um leagth) 0 A 02 pm ] Volume liters Screen Magnification / { 25 X
A o Other _____ Working Volume Z5 m! Camera Constant 20-2Z
mphibole Wei o Voltz 00KV
67 7 eight grams Accelerating Voltage _
ASPECT RATIO GO. Area (mm?) 00 _O Ashed Area % Beam Current _ pm
uwg s No. of GO. to Analyze 4 FG K-Factor [-c
Filer Lot No. _Hog£ “o 1Y Prepared By - ;
Approved By Date Date ~10- Analyst % Date Z/ ) [ 92,
Grid [Structure o Dimensions (mm) Fiber Classification EDS Analysis ) Comments
Opening} Number Width | Length |[NaM ™| cM| €p | cq |cmalepo|| ur | ap | ax {abx| A [apQaza|azz]} Na | mg| si | ca | Fe
G) ! =~ + 22 13 ol 1/ EDS Tremau
2 | F 7 |SO 3lrd s WEDC Twmotls
2 | = 3|90 d A 3 oig 1 |leps }
v | £~ ] 6 W _ A
7 |
S [= g | sSO© % t i
" =
C | )= |ljo| 30 Foc Al I K Fp '
@ ? fL// Q Z YC X ‘/ '7;/[ - Gl ‘J—/;\llé__‘ “
=7 4 Lt / T |
% | £ s | 60 ,
g1MD> e | fo v
(0 [— ¥ | ud l 31OV V1 || Taematile £p5
L wmp st LK d va
2| 1= 0 1o ] Zn < wf Ke_
22| F |s[%s v , [rooeed T
8 ~— " R .
t | ¥ h | %S ) 4 % [1o] (|| ||Epx seerFEETEY
e —&/ : — —
ST1TE < 33 % WASPA S
OBSERVATIONS: Clean [] Other '
Debris LA~ Very Light [] Light [17 Moderate (] Heavy (1  Very Heavy []
Gypsum (]  Very Light (] Light [ Moderate [} Heavy (C1  Very Heavy []

3/ EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [  (818) 568-4065



Client _ QC‘/\UL&‘V/

R — -

EMSLabNo. ~—~ 21 1

aiiva LA.SBESTOLg ANAL YSIS Sample No. 8w~ 0~ 4 Page 0‘2/ of o
TYPE OF SAMPLE LENGTHS FILTER TYPE / AREA (mm+) " DIRECT PREP [A ' MICROSCOPE
Air (2] Water J2) Al Sizes (EPA) [ MCEE] 385 [ INDIRECT PREP ] Serial No. 5420506 H60WA (3
. Soit (3 Bulk (1 (pm) >05 (1 pC ] wmQa : Serial No. 542-05-3 H600B [
Other i 21003 MCN O} o a3
METHOD OF ANALYSIS 200 O |
EPA 60014-83-043. 2 150 (3 PCM Ra_ngé‘ 0 PORE SIZE B
fobp vt aips 05 1 08 pm 3 Grid Address -___/— _
G (HCLEVEL OF ANALYSIS ‘ig.tzxs,:.. |c..£:hr; amBa3 2wm3 Volume liters Screen Magnification 4 7 d X-
A it Other Working Volume ml Camera Constant Za 2
mphibole Wei i “I00KV
¢ 7 ight grams Accelerating Voliage
ASPECT RATIO GO. Area () 00 _0 Ahed Area Beam Current I (2] _
0 sid No. of GO. to Analyze (_“G K-Factor
Filler Lot No. Prepargd By ____~ =~
Approved By Date Date ~l)-o-9 72 Analyst _,&_042__ Date ___Z_/__[L? 2
Gri d Structure Steucture Dimensions (mm) ) " Fiber Classification EDS Analysis Comments
Opening| Number Width | Length |[NaM T™™| cM| €D | €Q jcMQiCDQ|] UF | AD | AX |ADX| AQ |ADQJAZQ[AZZ]| Na | Mg Ca| Fe
Hllo | £ 1o |2 V T <cern (o
B I el | My IR v el
(% ~ yANANLD e el —
(4 | F 2| 15 |l -
wl & S ol v T aceceld e
12 =7~ {2 | 200 V1
Slte |l F/p llz | 2o v ) |
T | F[D 5 | &0 V] 7 ~censlife
‘1/&{ P S QLO A
1% - 0 190 L1 lncﬂc*( L:L
b |17 & (230 A —
27| & < la= B e
R p 2 |50 11 |
(al 95| 0§ viy 3 1012 ﬁw‘/ﬁ*ew/ Le.
PZe 4
{1%0 [:— L% qgqdl - % |
OBSERVATIONS: Clean (] " Other : : ' S I
. . . Debris ]  Very Light (] Light [ Moderate (] Heavy 1  Very Heavy (] !
CidpstRe o D s Gypsum 1 Very Light U Light [ Moderate [} Heavy (1  Very Heavy ]
s /vl avaas azn ) UIRIRY RATANGE



P

TEM ASBESTOS ANALYSIS S —— 2= =i

TYPE OF SAMPLE LENGTHS FILTER TYPE / AREA (mm1) e DIRECT PREP (] MICROSCOPE
, Air (3 Waer (] All Sizes (EPA) O MCE (3 385 [ g INDIRECT PREP [] Serial No. 542-05-06 H600A (]
Soil [ Bulk () (um) >05 (1 pcO w0 L Serial No. 542-05-13 H600B (3
Other 21001 MCN (O o7 O3 2
METHOD OF ANALYSIS 290 L Oiber A
EPA 600483043 T3 150 O3 PCM Rt PORESIZE |k g
anget [ 0SmC] 08 ) |68 Grid Add [
LEVEL OF ANALYSIS 2025 pun width ol sl - . rie AGTEsS —
» 250 pm length) 0l pmJ 02pm (1 Volume lilers Screen Magnification X
Chrysotile Easg
Ll Other : Working Volume ml Camera Constant
Amphibole A
P oy Weight __ pms Accelerating Voltage 100 KV
ASPECT RATIO GO. Area (mm?) 00 Ashed Area % Beam Current pm
g s0O No. of GO. to Analyze K-Factor
Filter Lot No. Prepared By )
‘A Approved By Date Date Analyst J’-(l;‘u:( Date
Grid S"“cm“J Dimensions (mm) Fiber Classification EDS Analysis
Opening| Number Structure " I —1 Comments
| Width | Length |INAM TM | CM| CD | CQ [CMQ|{CDQ]] UF | AD | AX |ADX| AQ |ADQ|AZQ|AZZ}] Na|jMg| Si | Ca| Fe
i3 € fIS1ed v Treecc e
27| F > | 2o v -
.. ... - N
23| T 2, | B¢ U T e coed o
24 £ =167 v o —
OBSERVATIONS: Clean [ Other
Debris (C1  Very Light [ 1 Light [ Moderate [] Heavy [C1  Very Heavy []
Gypsum [ Very Light (] Light [ Moderate (J Heavy {1  Very Heavy (]

FRAMNMA ERAQ 1 ARMBRATORIFS 117 Wect Rellavne Drive  [1 Pasadena. California 91105-2503 [ (818) 568-4065



L1-Nav-1392#13:49: 19

25877-0-4, B, #01, RS
Vert= SI0Q counts
Ernergy Counts

0.51 1206, 0
\%
1.25 707, Mg
1.75 2384, Si
3.33 103, K
3.71 481, Ca
€. 42 407, Fe
Quantex?
0. 160 Range=

n

11-Nav—1392C#13:50: 4

25877~-Q-4, B, #02, RS
Vert= S00 counts
Energy Counts

0.51 1223, (]

Vv

1.01 89, Na
Zn

1.885 757, Mg
1.75 2539, Si
3.1 104, K
S.71 410, Ca
Quantex) 256, Fe
0. 160 Rarge=

Disp= 1
X=Ray Lires

K , 0

L

K s+ Mg

K, Si

K, K

K , Ca

K 4, Fe
10,230

Disp= 1

H

K

keV

X—-Ray Lines

H

K

,

« Na
y Mg
[} Sl
, K

s Ca
, Fe
10.230

K

)

keVy

Freset= 100 secs’

Elapsed= 36 secs

10.230 _

Integral 0 = 13974
Freset= 100 secs
Elapsed= 26 secs

Int 4, Im L , ZIn L

Mg K , As L , As L

10.230
Integral ¢ = 13929

Cyxdin



b )
w:
(&Y
>
[

L1-Nov=-139& 1: 25877-0-4, B, #04, RS

ENERGY COUNTS X-RAY LINES
0. 51 893. 0 KAl, O KAE, V LA1, V LAZ, V LE1, V LGI
1.5 752. Mg KAL, Mg KAZ, Mg KEl, As LAl, As LAZ
1.75 £378.  Si KA1, Si KAZ
2. 32 19. S KAl, S KAz
2. 64 19.  Cl KA1, Cl KAZ
3.70 2887.  Ca KALl, Ca KAZ
4. 04 Z14.  Sc KAZ, Ca .KE1, Ca KE3
4,53 18. Ti KAL, Ti KAZ
S. 44 7. Cr KA1, Cr KAE
6. 42 364. Fe KAl, Fe KAZ
6. 96 €l. Co KAl
8.57 15.  ZIn KA

9.88 4. Ge KR1, Ge KA

N



11-Nov=-1992 14:00:32 25877-0-4, B, #06, RS

ENERGY COUNTS X-RAY LINES
0.51 1901. O KA1, 0O KAz, V LAL, V LAs, V LEL, V LBG1
1.48 1678, Al KAL, Al KAE
1.75 2964. Si KA1, Si KAZ
3.33 1193. K KA1, K KAz
3.64 99. Ca KAZ
4,54 61. Ti KAL, Ti KA&

6. 43 261. Fe KALl, Fe HKAEZ

7.05 e5. Fe KEl, Fe-KE3



11=Nav—-1i399= 14:06:5%9 25877-0-4,R, #10, RS

ENERGY COUNTS X-RAY LINES .

0, 51 8sz. 0O KA1, 0O KRz, V LA, V LA2, V LEL, V LBt
1.01 43, Na KRAl, MNa KAZ, In LAY, In LAZ, ZIn LBL1, In LG1
1.& ecl. Mg KR1, Mg KRz, Mg KBi, FAs LRI, RAs LAZ

1.74 1308. Si KA1, Si KAE

3. 38 45, K KAL, K HAZ

3.71 295. Ca KA1, Ca HAZ

4. 08 76. Ca KEBE1, Ca KE3

" 6. 43 2393, Fe KRLl, Fe KAz



11-Nov—199&#14:53: 46

25877-0-4,E, #14,FM

Vert= 00 counts
Ernergy Counts
Q.91 2153, 0

\%
1.&6 1671, Ma
1.74 S1ee. Si
3.71 S14, Ca
6. 42 €0E. Fe

Quartex)

0. 160 Rarige=

Digp=
X-Ray Lines

M

L

H

K

K

]

10,

1

o

Mg

S

Ca

Fe

(

30

K

K

K

K

1

keV

100 secs
60 secs

Freset=
Elapsed=

VL,V L 4,V L ,

Mg K 4y As L

10,230

integral 0 = 30451



ll—Nov—;998#15:45:O4

25877~0-4, R, #2399, FM
Vert= 200 counts

Erergy Counts
0.31 941, 0
v
1.26 S84, Mg
1.75 1380 Si
.71 363. Ca
6. 40 171. Fe

Quarntex)

0. 160 Rarnge=

Freset= 100 secs
Digsp= 1 Elapsed= 60 secs
X—-Ray Lines
K ,0 K ,V L ,VvV L ,Vv L ,
L
K 4, Mg K , MoK , Rs L , As L
Ko, 81 K
K , Ca K
K , Fe K
10,230 keVv 10.230

Irtegral O = 9784



fb “lienr  SC-WOJTT EMSTabNa <~ O Tt
M AASBED TUS ANALI SIL) Sample No. _SW- 0:’ Page ot _
- TYPE OF SAMPLE LENGTHS FILTER TYPE 1 ARFA (mm+) - DIRECT PREP [ m [ | - MICROCONPE
Air O3 Water [ Al Sizes (EPA) (1 MCEA] 385 [:l INDIRECT PREP D Serial No. 5420506 H600A.
Soit (1 Bulk 3 (wm) 205 O] PO w0 Serial No. 542-05-13 H6008 CJ
Other 2100 MCN [ o7 A
METHOD OF ANALYSIS 20 Odher
EPA 6(1)!4-83{)43,2 Lisod PCM Ra—ngé‘ O PORE SIZE 2 .
LEVELOFANALISS 05 owan 08 D] 08 D) . ' Gi s r_l_gj&_r____x
Chrysoile 250 jumt tength) 0l pmA 022 pm. olume iters reen Magnification 4y )
Amphibol Other Workmgmm Camera Constant _30. 9
phibole ¢ Weight grams Accelerating Vollaf 100 KV
ASPECT RATIO GO. Area (mm) 00 _C 7 AshedArea % Beam Current p
no 10 No. of GOQ. to Analyze 4 G K-Factor __|+ S5
Filer Lot No. _Ho£ ﬂu‘gjg Prepared By ____ = -
Approved By Date H 4 Dae _[I-10-97 Analyst _C_»;X___ Dac J[~11~94
Grid |Structure S Dimensions (mm) Fiber Classification \ L EDS Analysis c
Structure omment
Opening] Number Width | Length | [NAM ™™ | CM| CD | CQ [cMQICDQ| | UF | AD | AX |ADX| AQ [aDQ[AZQ|AZZ|| Na | Mg| Si | Ca| Fe :
O ju 4 | Y0 N
a2~ F’ /m/.D [.5 1% 17 \x\ :
13 | Fheeo || |49 NN 51 3 11 I COS #1 breemiin
oy | £ SR NS R
as ,[' L add ™~ N )
@Ji 26 | F 3 |9s > Shelelt HEDS I tronmeiir
01 | | o\ N 3 sial|lsgspy o
.08 | F 3 S . ~ sy {a JlEDSAS
QD 13 |7 1o Ta0 | AN
&) iy f VAR TAIA ~
1 F 1 1o» NE i
2 | F 3 |/ D |
D 1o e e [AN] AN
~ M2 el Rz D -' |
QU T F ol = @
OBSERVATIONS: ~ Clean [] " Other : o _ S .
: - ‘Debris ]  Very Light [ Light (] - Moderate '&l Heavy ] ° Very Heavy [
- Gypsum [0  Very Light [ - Light O Moderate [ Heavy [J - Very Heavy []

B/ EMS LABORATORIES 117 West Bellevue Drive [ :.Pasadena, California 91105-2503 : [ - (818) 568-404




g('h\md—{’v EMQ T ’\b Nn v D Tf

T bM ASBESNTUS ANALxS1> 55 No. 0= 1 mage o

» e~~~

TYPE OF AMPIE TENGTHS  FILTER TYPE/ARFA fnm)) e .DIRECTPREP [7 = ' MICRQSCOPE
Air O Waer (A All Sizes (EPA} (3 . MCEE 385 (1 lND[RECT PREP (] Serial No. $42-05-06 H6O0OAL)
- Soil (] Bulk [ (pm) 205 O PCO] QO : Serial No. 542:05-13 H600B [
Oher 2100 MCN (O oA -
METHOD OF ANALYSIS = Other
EPA 6(11!4-83043,2 .50 PCM R;ngc‘ O PORE SIZE .
LEVEL OF ANALYS‘S *(20.25 pm width 045 um D 0.8 pm D Grid Mdms. ‘t%fj 3 -
Chiysoie 250 i lengih) ol A 02 um (] Volume liters Screen Magnification |9, 20 X
Amohi Other Worhnngl Camera Constant __3 01 3
mphlmlf —_— lm KV
6, 7 Weight _____ grams Accelerating Voliage
ASPECT RATIO GQ. Area (mm}) 00 _0 AshedArea ______ % Beam Current __1 0 o
N0 10 No.of GO. 1o Analyze _ 20 y G K-Factor __|.SS
Filler Lot No._Ho£ mqo QY PreparedBy __ ° ~
Approved By Date Dae _I—-10-92 Analyst Dae
Grid [Structure Structure Dimensions (mm) Fiber Classification - EDS Analysis Comments
Opening] Number ‘ Width | Length | INAM ™| M| cD | CQ [cMOQ) coo}| ur ADY\AX [ADX| AQ |ADQ|AZQAZZ|| Na | Mg| Si | Ca Fe ‘
@lye | fia 1550 D
1 [len §0 45 S
= ¥ | 138 I
D9 1 F ¥ 335 ~
N/ T T - L,
WD | F L lap N Sirof i | CRETL breneys
| OBSE_R_VATIONS: .. Cleand .~ Other - o N o
w27 e .0 -Debris (0 Very Light (3 .- 'Light (] - = Moderate & . Heavy [] ' Very Heavy []
" Gypsum [1  Very Light (J " Light 0 =~ Moderate (] ~ ‘Heavy [ - Very Heavy [

-m 'EMS LABORATORIES 117 West Bellevue Drive [ " Pasadena, California 91105-2503 : [ - (818) 568-40¢



11 —-Noy=13392#15:07:15

25877-0-4,C, #0323, GA
Vert= =200 cuounts
Erergy Counts

0.51 1223, o

Y

1.86 846. Mo
1.74 8693, Si
3.7 735, Ca
4,01 93. Ca

6. 41 2£49. Fe

Guantex)

0. 160 Range=

Disp=
X-Ray Lirnes

K
L

K

K

M

100 secs
24 secs

Freset=
Elapsed=

Integral



1i-Neov—1392#15:11:31

25877-0~4,C, #0%, GA
Vert= 200 counts
Erergy Counts

Digsp= 1
X—-Ray Lines

1.26 877. Mg K , Mg K ,
1.74 =351. Si K , 81 K
3.7¢ S34. Ca K , Ca kK
6. 41 394. Fe K , Fe K

Quantex)
0, 160

n
)
o
x
m
<

Rarnge= 10.

Freset= 100 secs

Mg K , As L. , As L

10,230

Integral 0 = 11330



Li-Nov—=1932#15:82:43

25877-0-4,C, #06, GA Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 41 secs

Ernergy Ccounts X—Ray Lines

1.26 €03, Mg K , MgK , MgK , As L , As L

1.74 2454, Si K , Si K

3.33 163.. K K , K K

3. 70 41z, Ca K , CaHK

6. 42 191. rFre K , Fe K
Guantex)

0. 160 Ranpe= 10,230 kev 10,830

integral 0 = 13301



S

ri

11—-Nov—133c#135: 34

25877~-0-4,C, #07, GA

Vert= 200 counts
Erergy Counts
0.5S1 1274. (W)

v
i.26 1183. Mg
1.73 36813. Si
2.71 881. Ca
€.41 237. Fe

Quantex)

Q. 160 Range=

Disp= 1

X—Ray Lines

K , 0 K ,

L

K 4 Mg K ,

K , 8i K

K , Ca K

K , Fe K
10,230 keV

Integral

100 seecs
S0 secs

Preset=
Elapsed=

s Rs L , As L

10. &

= (!
m o
[
3]
m



11-Nowv—1992#15:42:04

=25877-0~-4,C, #08, GA Freset= 100 secs
Vert= 200 counts  Disp= 1 Elapsed= 40 secs
Eviergy Counts X—-Ray Lires
1.26 48¢c. Mg K , MgK , MgK , As L , As L
1.74 2224, St K , Si K

3.71 317. Ca K , CaK
6. 40 263, Fe v , Fe K

Quantex?
0. 160 Range= 10,2350 keV iO. 230
Iintegral 0 = 1

L
—
[
on



11-Nov—=1992#16:20: 4

25877-0-4,C, #20, GA
Vert= 200 count
Eriergy Counts

1.26 1024,
1.73 3910,
3.33 93.
2.70 5093,
4,03 114,
€.41 553.
7.08 a1.
Duarntex)
0. 160 Rarg

w

S

Ca

Ca

Fe

e=

Disp=
X—Ray Lires

K

K

K

K

K

L

1

Mg
Si
K

Ca
Ca

Fe

K

K

H

K

K

Preset= 100 sees
Elapsed= 24 secs

sy Mg K , Rs L , As L

keV 10,230

Integral O = 14170



EMS No. 25877
Sample No. SW-2-4
Date 11/11/92

Total Asbestos Fibers

Chrysotile Fibers
Amphibole Fibers

> 5 Micron length (chrysotile)
> 5§ Micron length (amphibole)

Mass (Chrysotile)
Mass (amphibole)

More/Less than 5 Chrysatile
Fibers in Sample

More/Less than 5 Amphibole
Fibers in Sample

Poisson 95% Confidence Interval

Cetection Limit

Analysis of Water@@sﬁislelectron Microscopy

(EPA-600/4-83-043)

Client SCHAFER & ASSOC.
Reference W.RGRACE
5.8 MFL
0.1 MFL
5.7 MFL
‘BDL MFL
1.9 MFL
0.0004 ng/L
23 ng/L
LESS
MORE
4.3 to 7.6 MFL
0.1 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphiboie)

Particle Length - Microns

O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 25 & UP

0 3 6 3 4 35 )
Particle Width - Microns

O - .04 .05 - .09 1 - .14 15 - 19 2 - .24 .25 & UP

0 3 6 6 2 34 )
Aspect Ratio L/IW

0 - 9.8 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 & UP

18 15 8 1 .4 5 i

NG FANMS | ARNRATARIES

117 West Bellevne Drive / Pacadena CA 91105-2503 / R1R8-568-4065



3l -Tev Me HN  Zort

TEM ASBESTOS ANALYSIS smicvo S72°9  page /o

[ TYPE OF SAMPLE LENGTHS  FILTER TYPE / AREA (nmi) 'DIRECTPREP LT [ MICROSCOPE
rm Air (3 Water LA All Sizes (EPA) S\ - MCE.&T 8503 INDIRECT PREP (] Serial No. 5420506 He00A (1
Ad Soil (] Bulk O3 (um) 205 CK pcd 40 Serial No. 542-05-13 H600B (3
4 Other 2001 MCN O o .2
- METHOD OF ANALYSIS 200 Other
» B 60014-83-0439?{\ 150 (3 PCM Raoget ] PORE SIZE D o
[ lEVFlOF A\-Al rs s «>0.25 F,g" width 045 pm D 08 um D . G"d Addl'CSS L
'Y Chrvai ’ C‘b ___,;,;‘éé‘ 250 pm lengthy 0l mEd 02wm( Volume liters Screen Magnification __{ CA ’)_ 0Q) X
- A r)hmblof 717 X Other Working Volume __ 20 _ml Camera Constant 2t 4
- mpboie : . Weight _____ prams Accelerating Voltage 100 KV
bt ASP? RATIO GO. Area (mm?) 00 0§ % % AshedAma % Beam Current 10 jm
- g sl No. of GO. to Analyze . K-Factor 1< o .
Filter Lot No. [{(25 M fthQ 4 A Prepared By ng - [L . |
z Approved By /z ,)\/ w@/mu L/ /& Date Ji_lﬂr_q_,’l._- Analyst S N ALMJ« )alc 1 ') ! '/1‘7 Zo 1
(;ri(-l Structur Structare Dimensions (mm) Fiber Classification EDS Analysis Comments
Opening| Number Width | Length |INan{ ™| cM] oo | co [emoicpo]| ur | ap | Ax |aDX] AQ |apo|azolazz}| Na | Mg] si | ca| Fe
. e _ ) ‘-———
el fmp RS V6T _ e lo |l llemr) demdl
P2 T G | SR = o i | I B S I £ 3 o[l ) [Eos gz, Trewdlls
oW T Col | B2 K7 | - ]
Al e g ] 2u0 AL 2lolall||e 1z trewd !
=4 I)’ o |83 v 2ol 1 s Ag
6 %J? — 7 /// T
A M) LB ED v ol Y ensal, TrewdlC
: _‘@ v 2 LS v~ Ty emalde.
P , :
5 Q ) 'F' “ ! ({D \' . I/ _ Ly
Al FO 2068 v - " )
) . -
10 = 2 125 T - '*,“,’:.sfﬂlg-!}
(L P % | 2m o 3 ol NsAaen@sS27,E254::
] — &7 4 7. 27 i
£ | o 20 [0 : . Aol 7 e |
o | Phet = T 7~ - -
2 S g v Themdide,
R & | BSO ' L] 2| 171 lEDs ) 15 1eomdhle
OBSERVATIONS: Clean ] "Other . :
Debris &1~ Very Light [J Light (] Moderate B3~ Heavy 1  Very Heavy [}
Gypsum (] Very Light [ Light (] Moderate (] Heavy (]  Very Heavy []

FANMS 1 ARMNMRATOIRIFS 117 West Bellevue Drive [1  Pasadena, California 91105-2503 [  (818) 568-4065



I. "4 Y .
TEM ASBESTOS ANAL i S R S A
U AN .YSIA) Sample No. Sw-2- T Page 2 of
TYPE OF SAMPLF LENCTHS FILTER TVPE ! ADEA {1} . Dipcoropep v M a MICROSCOPE
Air O Waer I Al Sizes (EPA) O3 MCEET 385 INDIRECT PREP (0 Serial No. 542-05-06 H600A- (3
Soil (] Bulk (O (km) 205 O] 3 MO Serial No. 542-05-13 H600B (]
Other 200 MCN OO o =
'METIIOD OF ANALYSIS 23 g Other
EPA 600/4-83.043 (3 150 (3 PCM Rar ) PORE SIZE .
) ange* [] ] . : ) A :
LEVEL GF ANALYSIS 42025 p widih 04spm ] 08 pm O] ' Grid Address
Chrysosile A 250 g kength) O mEA 2w Volume liters Screen Magnification _{ <A1 0 (J X
A m?)hibolc Other Working Volume ml Camera Constant 2F F
. s Weight __ grams Accelerating Voliage 100 KV
ASPECT RATIO GO. Area (mm?) 00 Q_?Z AshedAma ___ % Beam Current
el sl No. of GO. 10 Analyze K-Factor
Filter Lot No. _ﬂafm_‘l_alﬂm Prepared By __EG____ S én L}
Approved By Date Dae {1 - lo. q 2 Analyst AVl
Structurd Dimensions (mm) Fiber Classification EDS Analysis
Opening| Numbe Structure Comments
g v width | Length | INaM ™] cm] 0] co femalcng]] ur [ an ] ax [anx| aq janq|azofazz}| Na| me| si | ca] =
—= P ——— e
=l el I = TP B T v D S S «;,,«JHL
7
OBSERVATIONS: Clean (1 - . "Other - IR e
: - Debris L]  Very Light (1 'nght (. Moderate (] Heavy [C]. Very Heavy [ 1
Gypsum [  Very Light [} ". Light (1 Moderate (1~ Heavy [0~ Very Heavy []

Fﬁ/X\ﬁ‘% FNMS | ARORATORIES 117 West Bellevue Drive

(] Pasadena, California 911052503 [1 : (818) 568-406.



11-Nov—~1393&#10:21: 46

25877-2-4, A, #01, 5A
Verts= S00 counts
Evriergy Counts

Disp= 1
X—Ray Lines

100 secs
39 secs

Freset=
Elapsed=

1.85 453, Mg K , Mgk , Mg K , As L , As L
1.74 1480. Si K , 81 K
3.673 183, Ca K , CaH
€. 42 180. Fe K , Fe K
Quantex? ..
Q. 160 Rarge= 10,230 keV 10,230
Integral O = 11073
11-Nov—-1929&#10:22: 16
25877~-2-4, A, #02, 5AR Freset= 100 secs
Vert= S00 counts Disp= 1 Elapsed= 53 secs
Energy Counts X-Ray Lines
1.29 &ez1. Mg K , MmgK , MgK , ARs L , As L
1.74 =01S. Si K-, 8i K
3. 70 33, Ca kK , CaK
6. 42 c39. Fe K s, Fe K
Quantex)
0. 160 Rarige= 10. 230 keV 10, 230

Integral ©

11413



11-Nov~-1332#10:42:00

cS877-2-4, A, #QER SR
Vert= SO0 counts
Energy Counts

1.25 1119, Mg
1.74 3561, Si
3. 34 8a. K
3. 70 810. Ca
4,03 10&. Ca
S.92 57. Mn
6. 40 461.  Fe
Quantex? ..
0. 180 Range=

11-Nov—199E#10:44:11

25877-2-4, R, #05, SA
Vert= SO0 counts
Eriergy Counts

1,25 91e. iMg

1.74 2774, Si

3.70 706, Ca

4. 04 a7. Sc

6.41 114, Fe
Guantex)

0. 160 Range=

Disp= 1
X-Ray Lirnes

7

keV

1

K 4 Mg K
K , Si K
K 4 K K
K 4, Ca K
K 4, Ca K
Kooy M K
K 4, Fe K
10,230
Disp= 1
X—-Ray Lines
K 4, Mg K
K. , Si K
K 4, Ca K
K , Ca K
K , Fe K
10,230

keV

Freset=
Elapsed=

Mg K , As L

Integral

FPreset=
Elapsed=

Mg K , As L

Ca K

Integral

Q

4]

’

As

As

100 secs
15 secs

L

10,230
31477

100 secs
2 secs

L

10, 230
13674



11-Nov—-133#10:50:08

=£5877-2-4, R, #06, SA Freset= 100 secs
Vert= S00 counts Disp= 1 Elapsed= 44 secs
Erergy Counts X~-Ray Lirnes
1.26 383. Mg K , Mg K , Mg K , As L , As L
1.74 1294, Si K , Si K
3. 70 =28, Ca K , Ca K
6. 41 114, Fe K , Fe K

Quantex) ..
Q. 160 Range= 10,230 keV 10. 830
{integral O

]
[y
-
£
i
i3]



11-Nov—1392#11:05:35

&5877-2-4,R, #1b, SA

Vert= 200 counts
Energy Cournts
1.85 833. Mg
1.74 =758, Si
2.29 47. S
Sa 30 42, K
3.71 796, Ca
4,01 71. Ca
6. 40 334, Fe

Quantex) 47. .Fe

0. 160 Rarige=

Disp=
X—Ray

K

K

M

K

8

K

9
10,

1
Li

Mg
Si

3

K

Ca

res
A
H
K

M

Q keV

Freset=

Elapsed=

Mg K , As L

Integral 0O

?

As

100 secs
18 secs

L

10,230

15000



11-Nov—-1992#11:21:03

25877-2~4,A, #15, SA Freset= 100 secs
Vert= 9S00 counts Disp= 1 Elapsed= 30 secs

Erergy Counts X—-Ray Lires

1.25 723. Mg K , Mg K , MmgK , As L , As L

1.74 2332, 51 K 4 Si K

3. 34 7. K K , K K

3.70 418. Ca K , Ca K

6. 4& 1&3. Fe K , Fe K

Quantex) ..
0. 160 Range= 10,230 keV 10.230
Integral O = 13



el - Yev

EMS O Ne L5751+

wucnt ——
TEM ASBES TOS ANAL YSlb Sample No. .Sw- Q’ 1 Page of '
TVDPE OF SAMPLE LENGTIS FILTER TYFC / AREA (mm1) DIRECT FREF 2 [ MICROSCOPE
Air [ Water LA AllSies (FPA) (3 . MCEET 385 INDIRECT PREP (] Serial No. 5420506 H600A [ -
Soit (3 Butk L1 (pm) 205 8 PC ] m ol Serial No. 542-05-13 16008 [
Other >10 MCN O3 o7 L& -
METHOD OF ANALYSIS 230 Other :
[PA 6001483043 (1 IS0 (1 PCM Ran c.‘ ) PORE SIZE .
Chrvsotile ’ 250 pun fength) 0 mid 022pm () Volume liters Screen Magnification __ /S 2CO X
e Other Working Volune __ 20 _nl Camera Constant 2y 3
Amphibole
. Weight __ prams Accelerating Voltage 100 KV
ASPECT RATIO GO. Area (mm?) 00 £ (% % ‘ Ashed Area % Beam Current _ wn
1 s No. of GO. to Analyze A K-Factor (-5
Filer Lot No. __fl0EMY Q[_Qll A Prepared By _£@_
Approved By Date Dae {110 C{ 2 Analyst Dae _J[- /LG22
Grid [Structurd g Dimensions () Fiber Classification EDS Analysis . .
Opeping| Number| ucture . N - — - Comments
7 Width | Length |INAM T™| CM{ CD | €Q [CMQ{CDQ|] UF | AD | AX | ADX| AQ [ADQ|AZQ[AZZ]| Na [ Mg| Si | Ca| Fe
11 e o 1951 A v 20l 2| || emot 20+
2 mO 2 || g | L L 4 210 111 W Tremewtz €L
B3 T = [i> | -V e
< |4t = b | 2. . 1 SINCVAVA | Wi XI5 -1 I
[ (= B =z . vV & by
G /C_ l lé— L v —1~ g /0 /"Q& [(1"-/50/1
o | = ]4 =7 }O - i V] 21 11/ £nL 7)1?//706 /c -
(—9 o I; Y Np My s K Ca gy
/B NS Y " Gix
jo | 7 1< | 30 - (V]
- -—
il V= 4 | g9
@ [e- | = D [ 7 \/i A
~ |3 | 5.59| f q47] N “1o ) i1 | Tyemottr £
(gl | mp || IV ug v |
2 1 rlp RS V
OBSERVATIONS: Clean [} Other :
Debris (]  Very Light (1 Light [ Moderate Heavy (]  Very Heavy (]
Gypsum {1 Very Light [[] Light (] Moderaté [} Heavy (1  Very Heavy (]

B/E FMS | ARNRATORIFS

117 West Bellevue Drive

(] Pasadena, California 91105-2503 []

(818) 568-4065



2c|-~Lev

pNe A2t

1 -..ent . EMS i -
TEM ASBEAS [ULS ANAL YSIL) Sample No. Sw- 2' Lr Page of
TYPE OF SAMPLE LENGTIIS FILTER TYPE / AREA {mm+1) _DIRECTPREP &7 B * MICROSCOPE
Air O Water LA Al Sizes (EPA) [ MCE.EZT 385 1 INDIRECT PREP (1 Serial No. 542-05-06 He60 [
Seit (1 Bulk (3 {(um) >05 (1 PC ] 0] Serial No. 542-05-13 H600B (]
Other 21001 MCN [ 07 LA ;
METHOD OF ANALYSIS 200 Ober
EPA 600/4-83-043 [ 150 (] PCM Ran c.‘ | PORE SIZE
LEVEL OF ANALYSIS ©>0.25 ",g" wi;m 045 pn D 08 pm D ) Gnd Addn:ss_ -
Chiysotile 250 pin length) ol A 02pm (] Volume — liters Screen Magnification : X
Amohibole Other Working Volume __2&__ ml Camera Constant
pID s Weight grams Accelerating Voltage 100 KV
ASPECT RATIO GO. Area (mm?) 00 % AshedArea ___ % Beam Current pm
M3 s No. of GO. 1o Analyze ' K-Factor
Filer Lot No. __H0EM Q019U A Prepared By 6 N/
Approved By Date Dae {1- 1o q 2 Analyst /P QO pae (11192
O(;rli\(i’ b;:lrucllun: Structure Dimensions (mm) Fiber Classification EDS Analysis Comments
'/’f fgf Rumber Width | Length |INAM TM| CM| €D | CQ [cMQ|CDQ| | UF | AD  AX |ADX] AQ |ADQIAZQ|AZZ| | Na | Mg| Si | Ca | Fe
- > - 14
O 6| &= ([BEl(2ul | 139 2 yomare Ebs
(72| = ||5 |30 A 1 it :
<1 wp |lt.51 6o _ 2 i
2 19|l = ||& |2 | v
2o | nD 2 | 15T _ _ '
2| = || a2y Vi X
22y = iy | ey v X
OBSERVATIONS: Clean [] Other
Debris ] Very Light [] Light (] Moderate [] Heavy [J Very Heavy []
Gypsum (C1  Very Light (1 Light (] Moderate (] Heavy (]  Very Heavy (]
B/XOGE EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 911052503 [  (818) 568-406¢




11-Nov-13932#10:57 : 42

11-Nav—-1292#10:59: 43

25877-2-4, R, #02, RS

Vert= 200 counts
Energy Counts

Disp= 1
‘X-Ray Lirnes

25877-2~-4, R, #01, RS Freset=
Vert= 200 counts Digp= 1 Elapsed=
Eriergy Counts X~Ray Lines
0.51 a08. 0 K ,0 K , v L , Vv L ,V
vV L
1. &6 S11. Mg K , Mg K , Mg K , As L , As
1.74 1570. Si K , 51 K
3.71 £3E. Ca K , Ca K
6. 41 191, Fe K , Fe K
Buantex?
0. 160 Rarige= 10,230 keV

Integral 0O

Freset=
Elapsed=

0.51 4793, 0O K ,,0 K , Vv L ,¥VvVv L ,V
vV L
1. 26 £37. Mg K , Mg K , MQ K , As L , As
1.75 1144, Si K , Si K
3. 69 117. Ca K 4, Ca K
€. 41 170. Fe K , Fe K
Quantex?
0. 160 Rarigpe= 10,230 keV

Integral 0 =

100 secs

328 secs
L
L
10,230

7540

100 secs

44 secs
L .
L
10, 230

ez



11-Nav—1992#11:07:50

=25877-2-4, B, #04, RS

Vert= 200 counts
Evergy Counts
0.51 7EE. 0

v

1.25 S61l. Mg

1.73 1818. Si

3.70 256. Ca

E. 43 184. Fe
Quantex) ..

0.160 Range=

11-Nov=-199a#11:09:57

2S877-2-4, R, #05, RS
Vert= 200 counts
Erergy Counts

0. 50 =8a3. (n}

Vv

1.26 =08, Mg
1.48 81, Al
1.74 S00. Si
3.38 a:z. K

Quantex)

Q. 160 Rarnpge=

Freset= 100 secs

Disp= 1 Elapsed= 31 secs
X=Ray Lines

K ,0 K , Vv L ,V L , Vv L ,
L
K , MgHK , MK , Rs L , As L
K , Si K
K 4, Ca K
K 4, Fe K
10,230 keV 10,230

Integral O = 7330

Freset= 100 secs

Disp= 1 Elapsed= 30 secs
X—Ray Lirnes

K ,0 K 4,V L ,V L ,V L ,
L
K 4, MgK , MO K , As L , As L
K , Rl K
K , Si K
K , K K
10.230 keV 10,830
Integral 0 = 3167



11-Nov-13952#11:13:15

25877-2-4, &, #06, RS
Verts= 200 counts
Evriergy Counts

0. 30 1€3. o

%

1.25 159. Mg

1.75 202, Si
Quantex) ..

0. 160 Rarnge=

11-Nav—-1992#11:19:54

25877-2~4, B, #07, RS
Vert= 00 counts
Erergy Counts

0.50 249. 0

Vv

1.25 190. Mg
1.75 780. Si
3.71 103. Ca

6. 42 112, Fe

Quantex)

0. 160 Rarige=

Disp= 1
X-Ray Lires

Freset= 100 secs
Elapsed= 61 secs

Ky, V L , Vv L , Vv L ,

K 4, MoK , As L , As L

K

keV 10.230
Integral 0 = 3023

Freset= 100 secs
Elapsed= c6 secs

K [] V l_ L] V L L] V L .

K , 0

L

K , Mg

K , Si
10. &30

Disp= 1

X—-Ray Lines

K , 0O

L

K , Mg

K , Si

K 4, Ca

K , Fe
10. 230

K ., MadK , As L , As L
K
K
K
keV 10,230

Integral 0 = 4677



ENERGY COUNTS

0. 01

1.02

208Z.

246.

1240,

4806,

11-Nov-1992 11:89:06

X=RAY LINES

0O KA1, 0O KA, V LAI1,

Ma KA1, MNa KRZ, Na KERI,
in LG1

Mg KA1, Mg KA2, Mg HKEi,
Si KAl, Si KAE
K KA1, K HKAZ
Ca KA1, Ca KAz
Fe KA1, Fe. HAZ

Fe K81, Fe KB3

25877-2-4, B, #08, RS

V LAZ, V LBEI, V LGt

v LAl, In LAZ, In LEBEL,

Rs LAl, As LA=



ENERGY

COUNTS

7630,

194.

436.

ie61.

199-

11-Nov-1932

Na
yAY

Mg

K
Ca

Fe

KA1,

KAL,
LG1

KA1,
KA1,
KA1,
KAL,
KA1,

0

Na

Mg

[

1i:31:31 =25877—-=—4, R, #03, RS

X—RAY LINES

KRz, V LA, V LA&, V LEi, V LGI

KAZ, Na K&1, Zm LA1l, Zn LA2, Zn LE1,

KAZ, Mg KEi, As LAL, As LAZ

KB3



11-Nav—-133&#11:50:59

25877-2~4,E,#13, RS Freset= 100 secs
Vert= SO0 counts Disp=s | Elapsed= &8 secs

Eriergy Counts X-Ray Linres

0.51 3255, 0 K ,0 K , v L , v L , Vv L ,

vV L

1.26 3083, Mg K , Mgk , Mg K , Rs'L , RAs L

1.74 7024, Si K , Si K

3.31 118. K K , K K

3.72 74. Ca K , CakK

6.41 418. Fe K , Fe K
Guantex?

0.160 Range= 10,230 keV 10. 230
Integral 0 = 238932



11-Nov=-1932#12:32: 34
25877-2-4,B, #16, RS Freset= 100 gecs
Vert= SO0 counts Disp= 1 Elapsed= 32 secs

Ernergy Counts X—Ray Lines

0.51 1178. 0 K ,0 K ,¢¥ ¢ 4,V L 4,V L ,

v oL

1.25 733. Mg K , Mg K , Mg K , Rs L , As L

1.75 &513. Si K , Si K

3. 34 108. K K , K K

3.7& 416. Ca K , Ca K

4. 035 75. Sce K 4, Sc K , CaK , CaHK

6. 42 260, Fe K , Fe K
Fuantex?

0. 160 Rarige= 10,230 keV 10,230

123902

Integral O



- ' _ A - Tiem  SEMMECY EM""bN- £/PTT
TEM ASBE>STUS ANALYSLY  simpero. SW-2-T puge of ;
N TYPE OF SAMPLE LENGTHS  FILTER TYPE / AREA (mm3) N DIRECTPRFP 7 N | MICROSOPE |
Air TJ water LA All Sizes (EPA) (] MCE.&2T 385 INDIRECT PREP (] Serial No. 5420506 Heo0A (1 -
soil O Bulk O3 (m) 205 O KO MO Serial No. S4205:8 HO00B O
Other 200 MCN O on g
'METHOD OF ANALYSIS 200 Ocber
EPA 600483043 01, 150 O PCM Rnge* 1 PORE SIZE _ . [‘, .
LEVEL dF AVALYSIS *(20.25 pm widih 045 ;UII D 08 “m D G“d AM[CSS
. ‘ 0 pom benge ification _{ 10 X
Chrysoile 250 yom tengih) ol mE Q2 pm (3 Volume liters Screen Magpification
Amphibole Other ____ \\brkmgm__ml Camera Constant ____ 2 T tt
Weight grams Accclerating Voltage 100 KV
ASPECT RATIO GO. Area (mm?) 00 % Ashed Area % Beam Current LI, (®) " pm
Hel sl No. of GO. 10 Analyze K-Factor 1 A
Filer Lot No. _{{0EM qolqU A Prepared By ___G___(‘ 2
Approved By Date Date ,Ll_-_lll‘_({g__ Analyst ale _l_\_)}ﬁﬁ‘/
Structurd Dimensions (mm) Fiber Classification EDS Analysis
Number Structure - - Comments )
Width | Length |[NaM M| cM| ¢ | cQ fomo{cpol | UF | AD [ Ax |ADX| AQ [ADQ[AzZQ|AZZ} [ Na | Me| si | Ca| Fe ;
! R 7‘2 328 g @ A ensHl T/@/WIJZL . f
2| = < Ly _ E8)12- S0y Gon -
3 | F < [ 100 v aloa | e zrg T mmLL B
S e 5 | vl 210 |2 A :
S| ¢ Naxlgp: A~ 3 e
/ -
Lz | ¢ S u4 o
o | ¥ &\ | 1420 z
a_| F 6 |70
- F__ s 95
{1 AL < 16D i "ﬂ’@m@L
l Y T 7 N . Ve
( 2 F /7 13 (o < 4
2 | ¥ 5 | s¢C A ne
o [0 135 »d T
E L5 ."V.LO /o gD : 1\ G DS ALS b g S /a Jer
 OBSERVATIONS: Clean [J ~ Other - e R
- : Debris 21  Very Light (1 'nght O - Moderate [z} ... Heavy (1 - Very Heavy (]
Gypsum [J  Very Light [ " Light (] Moderate (] Heavy [ - Very Heavy (3

IA_\@ EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 911052503 ([T (818) 568-406¢



I‘E'M ASBEb[US ANAL_YSID Sanzlgtlc_lgc-).’ Q 4 | l:::g:” o —of _ —

TYPE OF SAMPLE LENGTHS FILTER TYPE / ARFA (nm+) HEER . DIRECT PREP £27 MICROSCUPE
Air LJ Water LA AllSies (EPA) (3 . MCEET 385 3 INDIRECT PREP (3 Serial No. 5420506 H600A T .
Soit (3 Bulk (3 (pm) 205 C1 pc3 M3 Serial No. 542-05-13 H600B (]
Oher 21001 MCN O 0n .8 '
METHOD OF ANALYSIS 200 Other A
EPA 600/4-83-043 (150 (] =" PORE SIZE N C-
PCM Range* (] 045 r _ .
(5025 uey width 4S5 pm 1] 08 pm [ Grid Address
LEVEL OF ANALYSIS (2025 pm wid 0 i g oo T - X
Chiysorile 250 pm tengihy 0l gm0 pm z Volume iters creen Magnification _J%_ﬂf_____
: Other ) Working M ml Camera Constant ___2_3- -}~ )
Amphibole A . S0 KY
) — Weight __________ grams Accelerating Voltage
ASPECT RATIO GO. Area (mm?) 00 £ f? % ’ Ashed Area % Beam Current I I um
0O s No. of GO. 10 Analyze = K-Factor
Filier Lot No. _floEM Q0lTU A Prepared By _t6 ﬂ l g Q 4
Approved By Date Date (|- la. q 2 Analyst 3> ate
Grid |Structur S Dimensions (mm) Fiber Classification EDS Analysis )
Opening| Number| ° tructure . - - - Comments
Width | Length |INAM TM| CM | CD | CQ [CMQICDQ] | UF [ AD | AX | ADX| AQ |ADQ[AZQ|AZZ]| Na | Mg| Si | Ca| Fe

Ll | F {0 3| Nk ey J’:
77| NS

OBSERVATIONS: Clean [ Other
: Debris [ZT  Very Light (1 Light [] Moderate =1 Heavy [J  Very Heavy (]
Gypsum (1 Very Light [ Light (] Moderate [] Heavy (C1  Very Heavy U1

EMS LABORATORIES 117 West Believue Drive [] Pasadena, California 91105-2503 [ (818) 568-4065



11-Nov-1932#11:33:11

25877-8-4,C, #01, SA

Vert= 500 counts
Eriergy Counts

1.8 143. Mg

Rs

1.7¢6 611, Si

3.7 13z. Ca

&. 42 103. Fe
Cuantex) .

0.160 Range=

C11-Nov~1993#11:34: 14

25877-2—-4, C, #0O2, 5A
Vert= S00 counts
Eviergy Counts

1.75 1088, lSi

3. 69 43, Ca
Quantex?

0. 160 Rarge=

Freset= 100 secs
Disp= 1 Elapsed= 27 secs
X—Ray Lines
K 4, Mgk , MgK , ARs L , As L ,
L
K, 8i K
K, Ca K
H , Fe K
10,230 keV 10.230
Integral 0 = 6833
_ Freset= 100 secs
Disp= 1 Elapsed= 2l secs
X—-Ray Lines
K , Si K
K 4, Ca K
10. 230 keV 10,230
Inntegral 0 = 5850



11-Nav-1992#11:43:51

=5877-2-4, C, #03, SA Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 22 secs
Energy Counts X—-Ray Lines
0,99 49, InlL , In L , In L
1.&5 406. Mg K , Mg K , Mg K , ARs L , Rs L
1.74 1981. Si K , 8i K
3. 72 390. Ca K , CaK

4,09 60. Se K , Se K , CaK , CaHK
6. 43 =19, Fe K , Fe K
Guantex? .
0. 160 Range= 10. 230 keV 10,230

Integral O = 11130



11-Nov-1992#11:351:52

25877-2-4,C, #04, 5A
Vert= S00 counts
Energy Counts

1.26 208. Mg

1.%4 €86. Si

3.70 17¢6. Ca

6. 33 75. Fe
Guanrtex)

0.160 Range=

11-Nov-1998#11:53:21

25877-2-4, C, #05, 85A
Vert= oS00 counts
Energy Counts

1.25 4648. Mg

1.75 1767. Si

2.70 407, Ca

E. 40 157, Fe
Quantex)

0. 160 Rarige=

Freset= 100 secs
Disp= 1 Elapsed= 25 secs
X—-Ray Lines
K , MgK , MgK , As L , As L
K 4, 8i K
K 4 Ca K
K 4 Fe K
10.230 keV 10, 230
Integral 0 = o379
Freset= 100 secs
Disp= 1 Elapsed= 64 secs
X—-Ray Lines
K 4y Mg K , MgK , As L , As L
K , Si K
K 4 CaK
K , Fe K
10,830 keV 10, 230
Integral 0 = 13470



11-Nov—139c#11:58:48

25877-&-4, C, #03, SA
SO0 counts
Eriergy Counts

Vert=

1.02 136. Na

Zr
1.89 e58. Mg
1.74 4677. Si
2. 70 154. Ca
5. 88 7€E. Mn
&. 42 1655. Fe
7.08 cE23. Fe

Ouantex?

0.160 Range=
11-Nav=13392#1&8:49:03
£9877-2-4,C, #10, SR
Vert= I00 counts

Erergy Counts

Quantex)
Q. 160

146. Na

n

2320. Mg

2936. Si
49393, Ca

1243, Fe
148. Fe

Rarge=

11-Nov=-1393&#12:852:16

25877-2-4, R, #16, RS
900 counts
Eviergy Counts

Vert=

1178.

e = )

Mg

(=gt

10. 230

Freset= 100 secs

Disp= 1 Elapsed= 3l secs

X-Ray Lines

K 4, NaK , NaK , InL , In L ,

L , ZIn L

K 4, MgK , MgK , As L , As L

K 4 51 K

K , Ca K

K . Mm K

K , Fe K

K , Fe K

10. 230 keV 10, 230
Integral 0 = 22404

Freset= 100 secs

Disp= 1 Elapsed= 36 secs

X—Ray Lines

K 4y NaK , NaH¥ , Zn L , Zn L ,

L., Zn L

K , MgK , MoK , As L , As L

K, Si K

K 4, CakK

K 4, Fe K

K Fe K

keV 10,230
Integral 0 = 21373
Freset= 100 secs
1 Elapsed= 30 secs
Lires



5877-~2—4,C, #15, SA

fu

11-MNov—-13992 12:53:47 :

ENERGY COUNTS X—RAY LINES

1.0 137. Na KA1, Na KAz, ZIn LAi, Zn LAZ, Zn LRI, ZIn LG1
1.286 1374. ing KAl, Mg KRz, Mg KB1, Rs LAl, RAs LAZ

1.75 S2S4.  Si KA1, Si KAS

3. 32 271. K KA1, K KAz

3.71 8019, Ca KAL, Ca KAZ

4. 06 108.  Sc KAL, Sc KAz

6.41 1359. Fe HAl, Fe KA

7.07 240, Fe KB1, Fe KE3



-

Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. 25877
Sample No. SW-3-4
Date 11/18/92

Total Asbestos Fibers

Chrysotile Fibers
Amphibole Fibers

> 5 Micron length (chrysotile)
> 5 Micron length (amphibole)

Mass (Chrysotile)
Mass (amphibole)

More/Less than 5 Chrysotile
Fibers in Sample

More/Less than 5 Amphibole
Fibers in Sample

Poisson 95% Confidence Interval

Detection Limit

Client SCHAFER & ASSOC.
Reference W.R. GRACE
230 MFL
‘BDL MFL
230 MFL
‘BDL MFL
63 MFL
*BDL pg/L
500 pg/L
LESS
MORE
180 to 280 MFL
2.5 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns
O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 2.5 & UP
0 4 13 16 51
Particle Width - Microns
O - .04 .05 - .09 g - .14 .15 - 19 .24 .25 & UP
0 8 13 20 35
Aspect Ratio L/W
0 - 99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 & UP
26 28 15 9 6

VI FRS T ARMRATORIFS

117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



Cche l-ev CoaMe - SN L9¥AS

TEM ASBESTOS ANALYSLS smaferp- oy 2772

e TYPE OF SAMPLE LENGTHS FILTER TYPE / AREA (mm ) i DIRECT PREP (A T MlCROSCOP[Z
rm Air [ Water (A All Sizes (EPA) [ MCE A 385 (1 e INDIRECT PREP (] el Serial No. 542-05-06 H600A (]
o Soil 1 Bulk O (un) 205 & pc OJ MO . V5] Seral No. S4205-13 116008
7 Other 100 MCN OJ oE p—
-1
- METHOD OF ANALXSIS 2390 Other A n
Py EP 04808 4 15000 PCM Roage? O PORESIZE g >g
- w025 %, width 045 08 pm ] d e Grid Address ____ Jf**
—j LEXHD.OF élel,YSS ‘Zso o engily 0 A 02 Volume liters - Screen Magpification ‘—r toX% X
4 . 0 pe length s .LL o ao |
.L glw;?gfez_@fg Other ;‘ Working Volume {6 { Camera Constant __2.71. "] |
’V P S Weigh _ pums PSR Accelerating Voliage 100 KV |
e ASPECT RATIO Goramm00 067 MM avedama % PA BemCuen [0 .
- i 510 No. of GO. to Analyze __ 0 e < K-Factor (. ?
_ Filler Lot No. HoE M 0l Y f Prepared By o
z Approved By _%ale 171-3 Date - \0- o Analyst 3N ‘(L( e U=-%72 |
. Structure Structure Dimensions () Fiber Classification EDS Analysis Comments ‘
Opening{ Number Width | Length |INaM T™ | CM| €D | CQ jcMQ{cDQ] | UF | AD | AX [ADX| AQ |ADQ|AZQ|AZZ|] Na | Mg| Si | Ca| Fe |
|
2l F |2 |« % AGEREES
o5 | 2.5 24 v 2 o LU || Eps Toeaslfe
o | F > lo |V \
05| g |2 v | ﬁp& D < caarls 1o ‘
o%p | £ || 4 |20 % 5 (0|21 || Een 7orerartite
o = 2.l 27 U] 2 0| LI ELS Tiewel e
99, P LO Z&@ 171 - - ,/,f-eoze...-[i&_ -
os | £ N[ ]| %K L Il o] || Croeadotd®
o | 2 | 4% v I —
n | = &40 V| e ——
< | E/D || | le© T | —
1S | E 5 RS0 Y L o] 2]\ ||$4£0# 423
OBSERVATIONS: Clean [] Other T
7& FP °>/ SAED 4S2E Debris {21 Very Light (] Light (] Moderate = Heavy (]  Very Heavy [
Gypsum []  Very Light [ ] Light (1 Moderate [ Heavy ] Very Heavy []

[E/MX\G EMS LABORATORIES 117 West Bellevue Drive  [1  Pasadena, California 91105-2503 [  (818) 568-4065



c L 2
1M ASBESTUS ANALYS] R R M il
A B b U A A I !L) Sample No. Sw- 3. 3 4 Page // of —_
TVPE OF SAMPLE LENCTHS  FILTER TYPE/ AREA (wni) DIRECEPREP (21 B " MICROSCOPE -
Air [ Water (3 All Sizes (EPA) (O - MCE {21 385 03 INDIRECT PREP (] Serial No. 5420506 H600A (]
Soil 1 Bulk O (wm) »05 O] pc O MO Seral No. $4205:3 H6OOB £ |
Other 2100 McN O 107 {4 l
METHOD OF ANAIXSIS 200 Other 1
EPA 600/4-83.083 2, 150 O3 PCM Rarge* ) PORE SIZE '
LEVEL OF ANALYSIS 2025 pm widkh 045 ym 3 08 pm [ Grid Address __ : —
Chrvsarile 250 ut lengih) 0l ynf4 002 uwm O Volume liters Screen Magnification X
Amry;ihlolc Other _______ Working M ml Camenra Constant
P Weigt _____ grams Accelerating Voltage 100 KV
ASPECT RATIO GO. Area (mmt) 00 _0 & Z Ashed Area % Beam Current pm
s No. of GO. to Analyze .20 . K-Factor
Filier Lot No. Hﬁéﬂlﬁp_l___l{ﬂ PreparedBy __1 © FG
Approved By Date Dae _(1—to_q7 Analyst Date l
Grid  {Steucture Steuct Dimensions (inm) Fiber Classification . EDS Analysis "
Opening| Number ¢ ure Wi . N: v | Comments '
idth | Length |[NAM TM| CM]| CD | CQ [CMQ|CDQ| | UF | AD | AX | ADX| AQ |ADQIAZQ|AZZI| Na | Mg| Si | Ca | Fe i
[ Ll € 1< |e< _ % — Croxadalef
| E |2 es z - —
22| EASI S| L v JoweoliLe
| 92 F/ 7 | 2R L 7;\—e e /Z‘ )é,
% W R | I R~ | _ -
7| & 2.8 B - [necenclefe
Z; 9:’ _Z '—((D (/ L—0n 7 —
—
Z C/( 4/ _l_ 0 ‘ O@ . [ R —
< | v |7 (35 %
16 | E X |Is lilo %l T el e
A o lvo A e ——
7% | 2, |{2€ Vv 1210l [YllEL2 Crocide {L
1 ‘i P "—?) 7 O _ (/ /ﬂ {,C(uo-/: -,[(/,
S P =N . I
%0 LlY% i
OBSERVATIONS: Clean [} Other
Debris Q/ Very Light [ Light [ Moderate = Heavy [  Very Heavy [}
Gypsum (] Very Light [ Light [] Moderate [ Heavy (]  Very Heavy L]

EMS LABORATORIES 117 West Bellevue Drive [1  Pasadena, California 91105-2503 ([  (818) 568-4065



11-Nov-1392#16:353:286
25877-2-4,R, #O1,FM Freset= 100
Vert= 200 counts Disp= 1 Elapsed= 31
Eviergy Counts X-Ray Lires
1.0& 151, Na K , NaK , MaK , ZIn L , Zrn L .
Im L L, In L
1.26 S64. Mg K , Mg K , MgK , As L , As L
1.75 23941, Si K , 8i K
3. 33 9=, H K , K K
6. 41 11z&. Fe K , Fe K
7.07 136. Fe K , Fe K
Cuartex)
0. 160 Range= 10,230 keV 10,83
Integral 0 = 1
11-Nov—1392#17:03:13
25877-3~4, A, #OZ, FM Preset= 100
Vert= 200 counts Disp= 1 Elapsed= =
Energy Counts X-Ray Lines
1.2 776. Mg K , Mo K , MgK , As L , As L
1.74 3448, Si K 4 Si K
3.69 251. CaK , CaHK
S.43 148, €Cr K 4, Cr K
6.41 307, Fe K , Fe K
Guantex)
Q. 160 Rarge= 10.230 keV 10,23
Integral O = 1

Secs
secs

secs
secs



11-Nowv=13932#17:03:17

25877-3-4, A, HO3, FM Freset= 100 seces
Vert= 200 counts Disgp= 1 Elapsed= 23 secs

Energy Counts X-Ray Liries

1.26 aza. Mg K , Mg K ., MgK , ARs L , As L

1.75 3005, Si K , Si K

3. 32 160. K K , K K

3. 70 S1S5. Ca K , Ca K

6. 42 458, Fe K , Fe K
Quantex)

0.160 Range= 10,230 keV 10,230
Integral O = 14037

11-Nov—-1392#17:10:10

2S5877-3~4, R, #04, FM Freset= 100 secs
Vert= 200 cournts Disp= 1 Elapsed= 42 secs

Ererngy Counts X-Ray Lines

1.285 6z0. Mg K , MgK , MgK , AsL , As L

1.74 2042, 8i K , Si K

3. 38 104, K K 4, K K

2.71 310. Ca K , CaK

6. 40 217. Fe K , Fe K
Quantex)

0. 160 Rarige= 10. 230 keV 10,230
Integral 0 = 127398



11=Nov—-133#17:16:10

2S877~3~4, A, #O7, FM ’ Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 44 secs
Eriergy Counts X—-Ray Lines
1.25 715, Mg K , Mg K , Mg K , As L , As L
1.74 =725, Si K , 851 K
3. 70 513, ca K, Ca K
6. 41 928, Fe K , Fe K

Quantex?
0. 160 Range= 10,230 keVv 10.23
Integral O = 16105



11-iNov—=1332 17:30:

th
-
(U

25877-3~4, A, #03, FM

ENERGY COUNTS X—RAY LINES
0.6e93 91. F KA1, F KAz, Fe LAl, Fe LAZ, Fe LEBi1, Fe LG1
1,02 548. Na KAl, Na KAz, Na KBLl, ZIn LAl, ZIn LAZ, In LE1,
in LGi
1.25 2187. Mg KA1, Mg KA, Mg KEl, As LAL, As LAz

1,74 1468. Si KAl, Si KAz

3. 32 187. K KR1, K KAz
3.73 108.  Ca KA1

5. 91 141.  Mr KA1, Mn KAZ
6. 41 S532. Fe KAL, Fe KAZ
7.07 710.  Fe KE1, Fe KB3

11-Nov—-139&#17:48:57

235877-3-4, A, #13,FM Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 42 secs
Eriergy Ccocunts X-Ray Lirnes
1.8 606E. Mg K , Mg , MgHK , As L , As L
1.73 2194, Si K , Si K
3.70 460, CaK , CakK
6. 40 278. Fe K , Fe K

Quantex)
0.160 Range= 10,230 keV . 10,230
Integral O = 12710



11-Nov=-1992#18:14:32
£5877-3—-4,A, #20, FM
Vert= 200 couints
Evmergy Counts
1.26 746, Mg
1.74 2533, Si
3. 33 78. K
3.70 468. Ca
.41 =835, Fe
Quantex)
Q. 160 Ranpge=

11-Nov-13992#18:33: 02

25877-3-4, A, #28, FM

Vert= S00 counts
Evergy Counts
1.02 143, Na

In
1.25 606. Mg
1.75 S=99. Si
6.41 1167. Fe
7. 06 155, Fe

Guantex?

0. 160 Rarnge=

K

K

K

M

K

K

kel

L

Disp= 1
X—Ray Lines
K 4, Mg
K , 6i
K, K
K , Ca
K , Fe
10. 250
Disp= 1
X-Ray Lires
K 4 Na
L, ZIn
K , Mg
K , Si
K 4, Fe
K , Fe
10.230

keV

Freset=
Elapsed=

Mg K , As L

Integral ©

Precet=
Elapsed=

Na K , In L

Mg K , Rs L

Iritegral

O

L]

y

As L

In L

As L

10

100 gecs
34 secs

100 secs
46 secs

. 230

18036



N “lient Ch&FEV EMSTab No £/ €77
['bM ALSBED TUS A ALI SID Sample No. QW' 3 ‘f Page of _
TYPE OF SAMPLE 1ENOTHS FILTER TVPE / AREA {mm ) 1 DIRECT PREP [A . ] .. MICROSCOPE
Air L__l Water (A Al Sizes (EPA) (] MCE (A 385 O INDIRECT PREP (3 Serial No. 542-05-06 H60A (3
Soil (1 Bulk (3 (m) 205 3 PCd VR ’ Serial No. 542405-13 H600B [J
Other 2100 MCN [ o 2
METHOD OF ANALYSIS 200 Other
EPA 6004-83-043 4 . 150 O3 — PORE SIZE
VELOF ANALYSls e B asmO 08 ) Grid Address ;
Chrvsoile ‘ >50 punt tengthy 0l mfA 02ym(3 Volume liters Screen Magnification ___{ £ [C O
. s Other Working Volume __ 10l Camera Constant __") ‘}- ' ’J"
mphibole Weight grams Accelerating Voltage 10KV
ASPECT RATIO GO. Area (mm?) 00 _LQL Ashed Area % Beam Current _ ! v, | pm
ua s No. of GO. to Analyze __.20 - . K-Factor & '
Filler Lot No. HoEm 9l 44 A Preparcd By Fe . ] ﬂ /\ .
Approved By Date Dae {1 — {g. 917 Analyst éﬁl\m Date 117 [_:Z-f
Grid |Structurd Dimensions (mm) Fiber Classification | EDS Analysis
Opening| Number Structure Comments
B Width | Length | [NAM | CM| €D | €Q [CMQ|CDQ | UF | AD | AX [ADX] AQ |ADQ|AZQ|AZZI} Na | Mg Ca| Fe
:l l P L2 Q_Q - ___57/ Sl 2 ) feEprsa/ T)’Tvcwuf;la_{'.{"
o} C 2L |25 - V] 2o ([(a \ | ensAZ |
e s <ol B \
TR P EX i A 2 ola2\ || ensAt, Tendl
> | || <7 |220) . \ o] _|slemas taw Fe
bl b6 |[2S e =iz [2|| &ps#b vemslt!
Ei IZE | VA . v B e il v
% ||y |65 Vit endlde
d Y\/ Q’/ (4O 7 4 = |
o e 1S oD A - Tyeamd LI |
) 20 | oM Bati%o AL __
(2 \2d | S / 7.2 pa "/ Ve C-{L’ .
v ells Lol v . A endlide
(S N\O 9‘* LfD 1 \// 3 (1 K (5 lt‘fﬁ’g ,\/‘ h/()muq ﬁ ‘
OBSERVATIONS: Clean (] Other ) |
Debris CJ - Very Light [ Light (3 Moderate-E=5" Heavy [ Very Heavy [ |
Gypsum (J  Very Light (] Light (] Moderate [] Heavy [ 1  Very Heavy [

EMS LABORATORIES 117 West Bellevue Drive

(O Pasadena, California 91105-2503 .[] (818) 568-4065



Scwx tev

~lier . MO Y gy Nn A 7
TEM AISBBA) TUS AA’ALI S_!L) S'z:mple No. QW’ 3 4 g:gc b//]:/ of __-

TYPE QOF SAMPI E LENGTHC FILTER TYPE ! AREA {mnit) . DIRECT FREF 5 o ] : MICROSCOPE
4 l Air [ Waier (A Al Sizes (EPAY (T .. MCE (A 385 (1 INDIRECT PREP (] Serial No. 5420506 H60GA (]
et Soit 1 Bulk O (um) 205 O3 O wm0o Serial No. 5420513 H600B (3
V4 Oher 2000 MCN O 07 (A |
] = METHOD OF ANALYSIS 200 Oter
EPA 600/4-83-043 23 . 150 (] == PORE SIZE
P 4 . PCM Range* (] 6
- ¥ o e 045 pm 3 08 pm (] Grid Address I
LEVEL OF ANALYSIS (20.25 pm widih .
't Chrvsai 250 pum tengihy 0 pmf4 @2pm( Volume liters Screen Magnification I areo - x
bond o ) Other Working Volume __[0___ i Camera Constant ')‘9: 1 Q/ '
’ mphibole ___ -
Weigh _ grams Accelerating Voltage 100 KV
*e ASPECT RATIO GO. Area (mm}) 00 _& 62 AshedArea ___ % Beam Current _ j((") . I
- e sl No. of GO. 10 Analyze p, - e K-Factor g
Filier Lot No. HoEm G ol 1Y PreparedBy _ U ’ {
: Approved By Date Dae _{1- 1097 Analyst 5 él[f_\ med! Date G 2.
(;rit‘.l Slruc(urj Structure Dimensions (mm) Fiber Classification ’ EDS Analysis Comments
Opening) Number Width | Length |[NAM T™M| M| €D | CQ [cMQ{eDQ] | UF | AD | AX [ADX] AQ |ADQ|AZQ|AZZ}] Na | Mg]| Si | Ca| Fe
B N T = | 23 =7 O I = o e 1%
=l e {7 120 ] v vemé il
_\_0{ \i 7’ Cfﬂ/ - fo 1 e
g | P 2 <120 Ed Tveamd Wb
ao F [ 1as o N
2\ - 3 b o - “Tyvzmd Lcbe -
:Lg\ ‘D S;(h A I /rYP/M('QL/(L/
X = |l | SO P Nyewn MWL
(;)"\k’ {4/; )‘ J ‘/L - L4
/}3 I& < 53 & ; ‘ | e Md’?b(
(}(A [ % 03 v V| Zllo —7) | || E9¢e26 - ZWeune /Lu
Q—:) v AN | LY ~// ’[./C’VIA((),L (c/
sS4 IRVONN |t 2l A . A - 1
29 ¢ NI/ 1% e 7
20] My & |20 ~ ylol L ewgzo
OBSERVATIONS: Clean (] Other _ .
Debris (]  Very Light (] Light (] Moderate £ Heavy (] Very Heavy []
Gypsum [  Very Light (] Light [ Moderate (] Heavy (1 Very Heavy (]

RN\ EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 911052503 .C1  (818) 568-40¢!

4




L -
rb T _lient ackrtev — EM™ " b N __’i? %ﬁ —
M ASBEb US ANI LLIS!:) Sample No. SWw- 3 ¢4 Page = of _
TYPE OF SAMPLE LENGTUIS FILTER TYPE / AREA (mm1t) .- DIRECT PREP {43 MICROSCOPE
Air (3 Vaer [A All Sizes (EPA) (3 MCE (A 385 O3 INDIRECT PREP (J Serial No. 542-05-06 H600A (1
Soit 3 Bulk (] (gm) 205 (3 3 4 Scrial No. 542-05-13 H600B (1
Other 2100 MCN (] o A
METHOD OF ANALYSIS 2300 Other
EPA 600/4-83-043 Z 150 (1] PCM R.a_ngc-‘ 0 PORE SIZE ’ 6
(3025 por width 045 pm ) 08 pm 1 Grid Address
vt OF ANALYSIS 2025 yom i 0 A 0020 Volume lters Screen Magnificaton __ {4/0 O X
Ammihlolc Other Working Volume [0 Camera Constant ')ﬂ?: f Q"
phibole Weight grams Accelerating Voliage “I00 KV
ASPECT RATIO GO Ara (nm) 00 _0 67 Ashed Area g Beam Current _ (n A
HE sl No.of GO. t0 Analyze __ - . K-Factor DI
Filer Lot No. HQQ@ 9ol A Prepared By __E_@__
Approved By Date Dae _{1— to. Q 1 Analyst S Dal:
Stroctare Dimensions (mm) Fiber Classification EDS Analysis
‘Number Structure - — - Comments
Width | Length |INAM TM| CM| CD | CQ [CMQICDQ] | UF | AD | AX |ADX] AQ AI)Q AZQ|AZZ]] Na|Mg]| Si | Ca| Fe
— — = ~ —
Il F szl |- A A Tvemdlhe
2 | my 13 156 A | 1
32 | ¢ |5 ol |- o 7 -
U mp || ¥ |45
OBSERVATIONS: Clean [] Z]/‘ . Other . . :
Debris Very Light (1 Light [ Moderate - Heavy (] Very Heavy [}
Gypsum (]  Very Light (1 Light (] Moderate [] Heavy [[1 Very Heavy []

B/AX\® EMS LABORATORIES 117 West Bellevue Drive 1 Pasadena, California 911052503 [

(818) 568-40¢6!



17—-Nov=13922 12:47:57

25877, SW-3-4, K, #01, SA Freset=
Vert= 200 counts Disp= 1 Elapsed=
Ernerngy Counts YX—Ray Lirnes
1.85 399. Mg K , Mg K , MgK , ARs L , RAs
1.72 1409, S1i K , Si K
3.63 271, Ca K , Ca K
6. 43 136. Fe K , Fe K

Guarntex?
Q. 320 " Range= 10,230 keV
Integral © =
17-MNov—-1992 12:48:173

100 secs
ol secs

L

10,230
11088

=5877, SW-3-4, B, #02, 5A Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 37 secs

Erergy Counts X—Ray Lines

1.28% 783. Mg K , MgK , MgHK , ARs L , As L

1.74 =857. Si K , Si K

3.70 E603. Ca K , CakK

6. 42 296. Fe K , Fe K

7.05 84. Fe K , Fe K
Quantex)

0. 220 Rarige= 10, 230 keV 10.230

Imtegral 0 =

19633



17-Nav—=1332 10:37:40

23877, SW-3-4, B, #04, SA Freset=
Verts= 200 counts  Disp= | Elapsed=

Erergy Ccounts X—Ray Lires

1.87 143, Mg K , MmgK , MgK , As L , As

As L

1.74 435. Si K, Bi K

3. 70 101, Ca K , CaHK

6. 41 &8. Fe X , Fe K
Quantex)

0. 000 Rarpge= 10,230 keV
Integral 0 =

C17-Nov=193532 10:46: 35
25877, SW—-3—-4, K, #05, 5A Freset=
Vert= 300 counts Disp= 1 Elapsed=

Eriergy Counts X—-Ray Lines

1.29 &00. Mg K 4, Mg K , MgK , As L , fs

1.74 4423, 51 K, 61 K

6. 40 20'38. rFre K , Fe K

7.06 cS8. Fe K , Fe K
Quantex?

Q. 000 Range= 10,230 keV

Integral 0 =

100 secs
21 secs

10.110
7296

100 secs

72 secs
L
10.110
36076



17-Nowv—=1332 10:47:50

25877, Sk-3-4, B, #0686, SA

Vert= SO0 ecounts
Erergy Counts
1.285 467. mg
1.74 1634. Si
3.69 454, Ca
4,08 48. Ca
5.89 440, i
€. 40 194, Fe

Quantex)
0, QOO Range=

Disp=

X—Ray

K

4

K

K

K

K

10.¢

Freset= 100 secs
1 Elapsed= 20 secs
Lirnes
Mg K , MgK , As L , As L

Si K
Ca K
Ca K
Mn K

Fe K

D keV 10.110
Integral 0 = 149340

o
]



17-Nov=1992 11:21:07 29877, 8W-3-4,8,#15, S

ENERGY CUUNTS X=RAY LINES
1.85 873. Mg KA1, Mg KAZ, Mg KEi, As LA1, As LAZ
1.74 3042, Si KAl, Si KAz
2.05 41, F KAi, P KAZ
3.31 43, K KRAL, K KA
3.69 81¢6. Ca KA1, Ca KAE
4. 00 74, Ca KE1, Ca KBR3
S5.83 S4.  Mr KRL, Mn KR
6.41 609, Fe KRl, Fe KA
7.08 75. Fe KEl, Fé& KE3
17-Nov—-13992 11:33:34
25877, SW-3-4, kK, #2h, SA Freset= 100 secs
Vert= 500 counts  Disp= 1 Elapsed= & secs
Energy Counts X—-Ray Lines
1.29 1485. Mg K , MgK , MgK , As L , As L

1.74 4773. Si K-, 8i K
3. 34 109, K K , K K
.63 1209, Ca K , Ca K
4. 04 113. Sce K , CaK , CaK
6. 40 477. Fe K , Fe K
Quartex?
0. 000 Rarige= 10. 230 keV 10,110

Integral 0 = £38390



17-Nov=—193& 11:45:44

25877, SW-3-4, K, #30, SA Freset=
Vert= 200 counts Disp= 1 Elapsed=
Eriergy Counts X—Ray Lires
1.24 S74. Mg K , MgK , As L , As I
1.74 1304, Si K , Si K
6. 41 126. Fe K , Fe K

Quantex)
G QQ0 Rarnge= 10,230 keV
Integral 0

100 secs
47 secs

10,110
113942



ient Ceha b Z EM~" b N- >
TEM ASBESTUS ANAL!Sm W e e 3q DN ZTIL

| ne ne s TER TYPE

YFE OF SAMFPLE LENGTHS  FILTER TYPE i AREA (mm1) DIRECTPREP (& B MICROSCOPE.
TR Alr 3 Waier (A Al Sizes (EPA) [ . MCE (2 385 (1 INDIRECT PREP [ Serial No. 5420506 H6A (] |
o/ Soil T3 Bulk (] (pm) 2053 PC 1 4 Serial No. 542-05-13 H600B (]
4 Other 2000 MINO A _
- METIOD OF ANALYSIS 200 Other |
7 EPA 60014-83-043 2 . 150 (3 PCM Range* £ PORE SIZE &
- LEVEL OF ANALYSIS «>0125 wg" width 045m 3 08 pm Grid Address ’ - —
'Y Chrvsarile ’ ’ 250 o lengih) 0l mfA 02pm (O} Volume fiters Screen Magnification / G 2W X
- A ryh'bol Other Working Volume __[@  mi Camera Constant S i
; mphivete.” —————— Weight ____ grams Accelerating Voltage _/ ~ 0KV
P ASPECT RATIO GO. Arca (mm?) 00 _&2 6 Z Ashed Area % Beam Current (O pm
: Ha s No. of GO. to Analyze __ T s K-Factor [- 5
Filter Lot No. HoEmM Qo1 44 / Prepared By ___ 1 © . o -
- ApprovedBy ____  Dae Date [ E]_L_ Analyst /? fo C[[a‘ Date _// -/ g 1:1‘(9 2
Grid {Structurd S Dimensions (mm) Fiber Classification EDS Analysis c |
. tructu aments
Opening| Number pere Width | Length {INAM TM| CM| CD | €Q jeMQ{cDQ]| UF | AD | AX [aDX| AQ [ADQ|AZQ|AZZ|| Na | Mg]| Si | Ca| Fe eriments
Ll = |9 |90 7 31012 |/ |[rsemec e
2 | = |5 | 6% _ Y 3ol Lol s
3 AL 2| 299 % 3ledr 1 )l v
Ly 270 lle— | 190 v alrol2] ¢ v
S 7= s~ lap || < 3|0z
b |6 lwzl”
|~ A5~ 23] v TY2MmoO( .
4 | mp 151 28 ) T>2molc A 5
7| F |15 I» M
0| mp || = 3% ||/ |
L Mmp 2 /2/ ' 2| Ay |4 || 7remoti
[2 P/ { 20 . .- v/ VR YYVYIY.
Yy | = ERY |V TAemolrT_.
/5 p L Zq |/ /YOm Uéf'gd
OBSERVATIONS: Clean (] Other .
: Debris 3 Very Light [ Light (] Moderate [ Heavy []  Very Heavy [}
Gypsum []  Very Light [} Light [] Moderate [] Heavy (1  Very Heavy [

EMS LABORATORIES 117 West Bellevue Drive []  Pasadena, California 91105-2503 [ (818) 568-4065



S Che F eV

TEM ASBESTOS ANALYSI> w605 - g =5

TYPE OF SAMPLE LENGTHS FILTER TYPE | AREA (mm 1) . DIRECT FREF | —— MICROSCOPE
Air [ Water (A All Sizes (EPA) (O - MCE (A 3350 INDIRECT PREP [} Serial No. 5420506 H600A (]
Soil 1 Bulk (] (pm) 205 (1 PC (] g Serial No. 542-05-13 H600B D
Other 21001 MCN (O] 01 A4
METHOD OF ANALYSIS L O
EPA 6004-83.043 21 . 150 (1 PCM Ranoet (] PORE SIZE _
IE‘IFL OF ANAI.Ysls 'le.ZSaBF: wi:;lll 045 pm [:] 08 pm g Gnd Address ’/ ’;C/ 5
4 ’ 250 pn leagih) 0 pm A 022 pm Volume liters Screen Magnification G ) X
?W&: Other _____ Whrking Volume _10__ni Camera Constant —_ié{;/_ '
mphbole Weight . grams Accelerating Voliage _/ 100 KV
ASPECT RATIO GO. Area (mmY) 00 _& 6 Z AshedArea ___ % Beam Current (O it
el s No. of GO. to Analyze ___ T 4 ce K-Factor [~ A
Filier Lot No. [{oEm q ol Y / Prepared By ____ V& - ) e
Approved By __  Dae Dae _{1-t0-972 Analyst Z;a dﬂa\ Date -/§ 72
Grid |Structurd Structure Dimensions (mm) Fiber Classification EDS Analysis Comments
Opening| Numberf - Width | Length | [Nas{ Tn{ cM| cp | ©Q fomolcoa]} ur | ap | ax |anx] aQ [apofazofazz]| Na| Mg si | Ca ] Fe
RN R AN RN T —
e — e (_.7: . M_D_‘__-__ 6 . _g_c?_ U I . . —_ _{ JUS VU URRRY W | (REY SNUNIN S k_r_'éman/ -
S 6 A W = | V- = | B S O O O O O O O >227 2722 S
— "'g'ia_' Mp |2 |26 || 17 7 2Unals -
O B~ | 15yl A ST | N I A B S 102 N S VLT
c— |6&_. :72 2- SN N T N S T e WL X2 M0 Gl
= |3 (45, |z } N TY2Moli Lo
231 mp 5 |8 1 - 7 YPmolrr.
el p )l B =s / TEomoG L
Al W | W WL v i | . _
2 | 7 = /] T Yemd(, Q ]
W J
ZH ) 61 s / 1220 . |
21 24| mD || & |25~ Vel B Tlemole
2/ u | %7 4 YRIZIN A |
OBSERVATIONS: Clean [J Other
- Debris L1 Very Light [ Light (] Moderate [] Heavy (1 Very Heavy [ 1
Gypsum (3 Very Light [ Light (] Moderate [] Heavy (]  Very Heavy (1

MAME ErAc | ARNBPATORIFES 117 West Bellevue Drive 1 Pasadena, California 911052503 (] - (818) 568-40<< |



o ~d T .
TEM ASBESTOS A e S S e
SB NAL YSIS Sample No. SW- 3.~ 4 Page __ . & of
WPEOF SAMPLE LENGTHS FILTER TYPE / AREA (mmi) - DIRECT PREP [A MICROSCOPE
rm Air [ Wauer (3 All Sizes (EPA) (T MCE (A 385 1 INDIRECT PREP [ Serial No. 5420506 H6004 (]
el Soil (3 Bulk £ (wm) 205 OJ P MO Serial No. 542-05-13 H600B O
Z Other 2100 MCN O3 107 (A
- METHOD OF ANKISSS 2500 Oter
EPA 600483043 21 150 (1 o PORE SIZE
: LEVEL OF- A“l Al .YSIS Et,‘,&a:,gf “.El], 045 gm O3 08 pm [ Grid Address L’C
M il i 250 pn cagih 0 pmfA 0R2um{ Volume liters Screen Magniﬁcauon / < 29 X
- Amr;y)hibolc Other Working Volume {6 Camera Constant 3 ‘/00 '
Weight orams Accelerating Volage /. 100 KV
g ASPECT RATIO GO. Arez (mm) 00 _& 5 é AshedArea __ % fieam Curvent [9 wn
: MO s No. of GO 10 Analyze P, (—G K-Factor ) _
Filer Lot No. HoEm ol Y Prepared By — .
- Approved By Daie Dae “ =\ Q_.,_(_{__L_ Analyst Z?ac:_wa Date lz -/ £ ﬂ:?c/ 2
criq S'ru(‘llll’l‘ Slrllclurc Dimensions (“““, Fiber Class"-.ca‘ion s A"aly-\.is Comments
Opening| Number Width | Length | INand 1] o] cn | 6Q jemofcpo]] urF | ap | AX |aDX| AQ AD(JAZQ azz}| Na|Mg| si | Cca| Fe ' -
23| F |6 | 3K. HENENAEN |tk
R 7% ™Y YN | VPSS 555 | N 2% I v o
22 = 6 lusll O O | ] 4] el 1| s TemoGn.
o I %_ 60 || | 1/ ] MmOl
3 @AP N > IR Lt Wrvemotr.
51 e ||22190 | | 42 _ 2o Gy
fj. o 1D | %2 |4 | Tsomolih.
2 [ |4 |70 4 FYEMIC L.
% £ Il 1240 47 T%mouh
«o | + ¥ [6o
al |~ Yy 1 4o / TYZh10Li /7
| U2z [ |17 (9] / T Mo e
W | E d |20 THemptte
OBSERVATIONS: Clean [ Other . ' .
' - Debris (1  Very Light [ Light (] Moderate (] Heavy (]  Very Heavy []
Gypsum (1 Very Light [] Light (] Moderate (] Heavy ]  Very Heavy []
T s M tva 1 Pasadena. California 91105-2503 [T (818) 567



18-Naov=13939&8 13:27:33 S877-5-4,C, #01, RS

fis

ENERGY COUNTS X~RAY LINES
0. 51 1560. 0O KA1, O KA, V LAL, V LA, Vv LB1, V LGI1
1.01 84. Na KAl, Na KAZ, ZIn LAl, In LA&, Zn LELl, ZIn LG1
1.85 1092, Mg KA1, Mg KAZ, Mg KE1l, As LAl, As LAZ
1.74 3606. Si KAl, Si KAz
z.29 121, K KA1, K HKAE
3.70 594. Ca KAL, Ca KAZ
4,03 87. Ca KBi, Ca KB3

6. 42 447. Fe KALl, Fe KAz



18—Nov—-193& 13:89:20
COUNTS X~RAY LINES
1608, 0 KR1, O KRz, V LA1,
118. Na KA1, Ma KAz, ZIn LAY,
1033. Mg KA1, Mg HKAZ, Mg KE1,
3618. 8i KA1, 8i KAs
157. K HKAl, K KA
S546. Ca KAl, Ca HAZ
76. Ca KB1, Ca KBS
39. Ti KA1
474, Fe KA1, Fe KA
64. Fe KB1l, Fe KE3
18—-Nowv—-13932 13:30:25
25877-3-4,C, #03, RS
Vert= S00 counts Disp= 1

Eriergy Counts

Quantex?
¢. 160

17z6. 0 K.
vV L

124¢E. Mg K
3713. Si K
431. Ca K
553, Fe K
&3. Fe K

Rarge=

X—Ray Lines

10.:

0

K

K

ES877-3-4,C, H#02, RS

V LAZ&, V LE1, V
Im LAZ, ZIn LB1, Z

Rs LR1, As LA:Z

Freset=
Elapsed=

Integral 8

LG1
mn LG1
10Q secs
&4 secs
v L
ARs L

10,230
645



" 18-Nov—1932 13:39:16

25877—9—4, C. #04, RS Frecet= 100 secs
Verts= 200 counts Disp=s 1 Elapsed= 16 secs

Eriergy Counts X—Ray Lires

0,51 1138. o K 4,0 K 4,V L 4,V L , v L |,

v L

Q.39 56. in L, In L 4 In L

1.85 7849. Mg K , Mg K , Mig K , Re L , Rs L

1.74 S EB33. 851 K, 81 K

3. 31 145, H K 4 K K

3.70 4351, Ca kv , Ca K

€. 40 =B, Fe n , Fe K
Quantex)

Q. 160 Rarge= 10,230 keV 10. 230
Integral 8 = 495

18-Nov—1992 13:43:19
25877-4r4,C, #05, RS Freset= 100 secs
Verts= 200 counts Disp= 1 Elapsed= 16 secs

Eriergy Counts X-Ray Lines

0.51 S59¢e. O K., 0 K , % L ,V L ,V L ,

vV L

1,85 448, Mg K , Mg K , Mg K , ARs L , As L

1.74 1334. i K-, S1 K

3. 68 =66. Ca K , Ca K

6.41 lez. Fe K , Fe K
Quantex)

0. 160 Rarige= 10. 230 keV 10,230

Integral 8 = =38



18-Nov—-1932 13:46:35

£s5877-3-4,C,#11,RS Freset= 100 seces
Vert= 200 counts Digp= 1 Elapsed= 27 secs

Eriergy Counts X~Ray Lires

0. S 467. 0O K ,0 K , Vv L ,V L ,V L ,

v L

1.26 156. Mg K , Mg K , MgHK , ARs L , Rs L

1.74 893. Si K , Si K

.72 E5S. Ca K , Ca K

6. 40 332, Fe W , Fe K

7. 07 &6. Fe # , Fe K
Quantex?

Q. 160 Rarige= 10.230 keV 10. 230

Irntegral 8



139—-Nov—-139392 08:53:01

25877, 3-4,C, #3353, RS
Vert= 200 counts
Ernergy Counts

0. 51 S38. 0

v

1.85 354, Mg
1.74 B64. Si
S.68 18z. Ca

6. 29 108. Fe

8. 04 =88. Cu

Quarntex) :

Q. 160 Range=

Digp=

1

X—Ray Lines

K
L

K

K

K

10. &

0 K ,

Mg K
5i K

Ca K

0 keV

il
)

vV oL

Mg K

Freset=
Elapsed=

Integral O

100 cecs
4 secs

10. 230

Si18



Analysis of W@@rﬁsmis&on Electron Microscopy

(EPA-600/4-83-043)

EMS No. 25877 _ Client SCHAFER & ASSOC.
Sample No. SW-4-4 Reference W.R. GRACE

Date 11/13/92

Total Asbestos Fibers 15 MFL
Chrysotile Fibers *BDL MFL
Amphibole Fibers 156 MFL
> 5 Micron length (chrysotile) *BDL MFL
> 5 Micron length (amphibole) 4.4 MFL
Mass (Chrysotile) *BDL pg/L
Mass (amphibole) N 39 pg/L
More/Less than 5§ Chrysotile

Fibers in Sample LESS

More/Less than 5 Amphibole

Fibers in Sample _ MORE

Poisson 95% Confidence Interval : 12 to 18 MFL
Detection Limit | 0.2 MFL

" BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns

O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 2.5 & UP
0 6 10 10 9 52
Particle Width - Microns
O-.04 .05 - .09 g - .14 .15 - 19 2 - .24 .25 & UP
0 8 13 16 10 40

Aspect Ratio L/W
0-99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 & UP
27 28 16 7 - 5 4

PN ERAC | ARMRATARIES 117 Weat Rellevne Drive / Pasadena CA 91105-2503 / 818-568-4065



A LV y i
TEM ASBESTOS ANALYSIS it e om 27727
Sample No. _gw-4-H Page I[ of
TYPE OF SAMFLE LENGTIIS  FILTER TYPE / AREA (mm$) DIRECT PREP 71 ) MICROSCO¥E
r ! Air [ Water )71 All Sizes (EPA) [ MCE (& 385 () INDIRECT PREP (] Serial No. 542-05-06 H600A (]
N Soil 3 Bulk (3 () >05 [S— PC [ 34 ] Serial No. 542-05-13 H600B
Z Other 21003 MCN 07 [ A
- METIIOD OF ANALYSIS 200 Oter
PR EPA S004-83.0) [ 150 O3 PCM Range* £ PORE SIZE '
— 1 EVEL OF NA[YS'S H20.25 pum widih 045 am D 08 pn D Grid Address _M—
'yl Chrvsotile o) 200 250 um fenpih) O & 02 3 Volume ___ __ liers Screen Magnification __{ 7, (L X
.. A mr)hibolc Other Working Volume __£¢2_ ml Camera Constant __"Z 'Z\Lrl i
; P 67 Weight ___ grams Accelerating Voliage 100 KV
ro ASPECT RATIO GO. Area (mm?) 00 _O . AshedArea % Beam Current LO pnl
— 3l 510 No. of GO. to Analyze o A o (' g K-Factor [~ 1
, Filler Lot No. Do Prepared By __ 1 -
-z Approved By M Date // -/ /;fz/ L Date \\ - H—Q /. Analyst fF *lh . Dale”““f-g'/z—’
Griq Structure] Structure Dimensions (mm) Fiber Classification EDS Analysis Comments
Opening| Number Width | Length |INAM TM| CM| CD | CQ [cCMQ|CDQ]{ UF | AD | AX |ADX| AQ {ADQ|AZQ[AZZ{ | Na|Mg| Si | Ca| Fe
‘9' F 7\ Z’g_ é (‘_{ [] 5 {67 '2.- i Epg’ //11’ [ 2% / /C__
e | +~ || 2| %0 Vi AN AN |2 e R —
0% | B | H | TT | Flolz|ligps o —
e | & {12 )69 ] 2 02 | |EbL —— » —
& e | I RN L % |01 | ||ELS
06 | EN|101440 L e |10 1| 2]|eas, saepftt30
07 1 < | |1%o 1 Z) ceeclife
0% £  Jlzs |70 v —
0% | + S |lYo L Qe —
Lo | £7 |lg jleo L
= -
AL ( ( p g ?.:2 C (/ ¢
e S 6p b - —
% | & 2 el | L o —
(Y - 4 | SollU |
o [y -
S | £ 5 1a< U [reweestife
OBSERVATIONS: Clean [] Other

Debris 5~ Very Light [
Gypsum [J  Very Light (]

Light ==~  Moderate (]
Light (] Moderate []

Heavy 1  Very Heavy (]
Heavy (1  Very Heavy (]

[3/X& EMS LABORATORIES

117 West Bellevue Drive

3 Pasadena, California 91105-2503 [}

(818) 568-4065



'TEM ASBESTOS ANALYSIS 3. e e R Ml

- AL CavenI v

1)
[

TVPE OF SAMPLE LENGTIIS FILTER TYPE / AREA (mm1) - DIRECT PREPZ ' MICROSCOPE
TR Air O Water 21 All Sizes (EPA) (T - MCE " 8503 INDIRECT PREP (] Serial No. 542-05-06 H600A (J
’_V Soil (3 Bulk (] {gm) 205 3 PC (3 k| R Serial No. 542-05-13 H600B (]
l Other 2100 MCN O on [A
- METHOD OF ANALYSIS 200 Other
P ERAG0e308 11 150 OO PCM Ranget [ PORE SIZE
- LEVEL OF ANALYSIS «>0.25 pm width 045pm 1 08 pm ‘ Grid Address __ :
'Y Chrysaiile 250 g lengihy 0l A 02wmO Volume __ liters Screen Magnification X
- mrzhibolc Other _____ Working Volume __ 22 _ml Camera Constant
> 67 Weight _ grams Accelerating Voltage 100 KV
ret ASPECT RATIO GO. Area (nm) 00 _© AshedArea % Beam Current pm
- 0 s 3 No. of GO. to Analyze 4l F G K-Factor

Filter Lot No. Prepared By

z Approved By Date Dae __\\ -1\- ZLL Analyst Date

Grid |Structure Dimensions (mm) Fiber Classification EDS Analysis
Opening| Number|  Structure [~ - Length | INaM ™] cM] o | co femolcpl] ur | ap | ax [apx| aQ [apo|azolazzl| Na|Mg] si | Ca| Fe Comments
AL | F & 17> v 5| | Z|[||EbS Trresecldee
171 & Ll 7?2 L] ——
5N I = 251 297 vl —
(9 | B L] | % | E— :
U lzo| EXI| < 4o v SIENA | XY,
< || c SHECSY | L T T
2T . |Z-5| %0l L v I —
15| & Y SRV - .
6 71( I:— A [ zl IIK) L 1ree cca_sf-(/‘\l‘.p\\
as| Fip [l 25 fo ] B —
1 'r" A é 10 v —CA
71 e e 1SO e —
2% £ WiSlb6T v ———
744y L [S] 1S % N —
(l=zo]l &= 170 - V : 219 [ LIELS
OBSERVATIONS: Clean (] Other _
' Debris (]  Very Light [ Light (] Moderate (] Heavy 1  Very Heavy (]
Gypsum (1 Very Light [ Light 03 = Moderate [ Heavy (1  Very Heavy []

MG FAMS | ARNORATORIFS 117 West Bellevue Drive  []  Pasadena, California 911052503 [ (818) 568-4065




5('haud.ev

TEM ASBESTUS ANALYSIS s sw-u-® i =0 = =

7/

I

—] TYPE OF SAMFLE LENGTHIS  FiLTER TYPE/ AREA (nm#) - DIRECT PREP iZ7 MICKOSCOPE
TR Air 3 Water JZ1 Al Sizes (EPA) (O3 - MCE [ 385 (3 INDIRECT PREP (] Serial No. 5420506 H600A [
__V Soil O Bulk O3 {pm) >05 (1 PC (1 wa Serial No. 542-05-13 H600B (3
7 Oher 2100 MINO oA |
- METHOD OF ANALYSIS flgg g Other A,
Py EPA 6048308 (. 150 O =" PORE SIZE
- PCM Range? L) MmOl 08 pm) P09 Grid Add
- LEVEL OF ANALYSIS 2025 pun width po el : nd ACIESS — .
' Chrvsaiile 250 pm lengihy 0 g7 02 O z Volume ________ liters Screen Magnification X
.. A e Other 3 Working Volume __50_ ml Camera Constant ‘
v mphibole ) - -
) 67 p Weigt _ grms Accelerating Voltage 100 KV
' ASPECT RATIO GO. Area (mm) 00 _© AshedArea % Beam Current pm
- N0 103 No. of GO. to Analyze L(A F é K-Factor
Filier Lot No. Prepared By
= Approved By __ Date Dae _ \\ = 1\- a‘ 7 Analyst Date
Gri d Structure Structure Dimensions (mm) Fiber Classification EDS Analysis Comments
Opening| Number Width | Length |[NAM T™M| M| CD | CQ [cMQ|CDQ| | UF | AD | AX | ADX| AQ |ADQ|AZQ[AZZ]| Na | Mg| Si | Ca| Fe
o - T f
7124 E/p 12 | [en % [peweeting
A} Al 1 — N 2 P
%2/ ‘p 4*; (IO l/' . — N —_——
el N oxT 17 i L N LN T
sel B oy % |
: -1 . _ SR .
5| & |7 1%0 L 3l 2)0] |BWEAS (Grocido e
OBSERVATIONS: Clean (] Other
Debris [ ]  Very Light (] Light [ Moderate [] Heavy (1 Very Heavy (1
Gypsum (]  Very Light (] Light [] Moderate (] Heavy [ 1  Very Heavy []

EMS LABORATORIES 117 West Bellevue Drive []  Pasadena, California 91105-2503 [ (818) 568-4065



11—-Nov—=1932#19:22: 1€

20877 -4-4, A, #O1,FM
Vert= 200 counts
Erergy Counts

1.26 573, Mg

1.75 201, Si

3.71 373. Ca

6. 43 236. Fe
Guantex

. 160 Rarnge=

11-Nov—19392#19:25: 33

2S5877-4—-4,A, HOS, FM
Vert= 200 counts
Eriergy Counts

1.85 S24. Mg

1.75 i818. Si

3.71 391. Ca

€. 42 iz6. Fe
Quantex)

0. 160 Rarige=

Disp= 1

X—Ray Lirnes

K , Mg K ,

K , 681 K

K , CaK

K , Fe K
10,230 keV

Disp= 1
X-Ray Lines

K , Mg K ,
K 4, Si K
K 4, CaK
K . Fe K

10, 230 keV

Integral O =

Integral © =

Fyrecset= 100 secs
Elapsed=

42 secs

As L , As L

10,230
133623

100 secs
44 secs

Freset=
Elapsed=

As L , As L

10,2320
11416



11=Nov—1393c#19:87:39

25877-4—-4, R, HOZ, FM

Vert= 500 counts Disp=
X—-Ray Lines

Eviergy Counts

1.26 1507. Mg K, Mg

1.74 o275, Si K , Si

3. 38 88. K K, K

3.70 1109, Ca K , Ca

4. Q4 154, S¢c K, Ca

6.41 &8a. Fe K , Fe
Quantex)

0.160 Range= 10, 230
11-Nowv—-1992#13:31:37
25877-4-4,R, #04,FM
Vert= oS00 counmts Disp= 1

Ermergy Ccounts

1.26 1745, Mg K
1.75 ez9e. Si K
2. 26 6z. 8 K
3. 31 95. K K
3.70 1218. Ca K
4, O 153, Ca K
6. 42 769. Fe K
Quantex? 108. Fe K
Q. 160 Rarnge=

L]

1

Mg
Si
S

K

Ca
Ca
Fe

Fe

K

K

K

K

K

K

K
K
K

K

10.230

b

1

keV

X—-Ray Lires

1

keV

Freset=
Elapsed=

Mmg K , Rs L , As

Ca K

integral O =

Freset=

Elapsed=

Mg K , As L , Rs

Integral O =

100
21 secs

10.&

=
L =9

5]

n [‘::I

secs

100 csecs

secs



ENERGY

1.

Q0

ni
(1]

~l
[}

L
(1]

70

COUNTS

i11.

ll1-Nav—=1'33& 13:34:22

Na

Mg

X=RAY

KA,
KAL,
KA1,
KAL,
KA1,
KAZ,
KA1,

KE1,

LINES

Na

FFe

rFe

KAZ,
KAZ,
KAZ
KA
KA
KEL,

KA

3]

KE

25877~4—4, R, #0S, Fi

Zn LRi, Zn LRE, In LE1, Zn LG1

Mg KEBE1, As LAl, As ILAZ

Ca KBS



ENERGY

1.01

11=-Nav-1599=

COUNTS X—-RAY LINES
160. Na KA1, Na KRZ, In
3561, [ ]s] Knl; Mg KRz, Mg
12845, Si KA1, Si KAz
83. 5 KAl, 8 KAz
408, K HKR1l, K KAz
1661. Ca KRL1, Ca KAz
125, Ca KB1, Ca KE3
154, iMn KALl, Mn KAS
cil7. Fe KAl, Fe HAZ
337, Fe KB1, re HHS-
11—Ncov—-1392#20: 02: 26
25877-4-4, R, #16,FM
Verts=s 200 counts Disp=
Eriergy Counts X—-Ray
1.286 748. Mg K
1.75 2356. Si K |,
S. 34 298. K K ,
3.70 saz. Ca K
€. 4& 337. Fe K ,
Quartex)
Q. 160 Range= 10.

19:38:08 ES5877~4~4, A, #0E, FM

LAl, ZIn LAS, Zn LE1, In LG1
KE1l, As LAl, As LAZ
Freset= 160 secs

1 Elapsed= 38 secs
Lines
Mg K , MgK , As L , As L
Si K
K K
Ca K
Fe K
S30 keV 10,230

Integral .0 =

17230



L1-Nov—1392#280:17: 39

Frecet=
Elapsed=

SS877-4-4,A, #IQ, FM
Ver§= SO0 counts
Ernergy Counts

Disp= 1
X—-Ray Lirnes

1.287 1033, Mg K , Mg K , Mg K y RS L , RAs
As L

1.75 72z, Si K, 8i K

3. 34 160, K Kk 4 K K

3. 70 488, Ca K , Ca K

6. 43 S62. Fe K , Fe K
Quantex)

0. 160 Rarge= 10,2830 keV
Integral O =

11 -=Nov—=1992#20:40: 07
25877-4-4,A, 35S, FM Freset=
Vert= SO0 counts Disp= 1 Elapsed=

Erergy Counts X—-Ray Lines

1.02 28E. Na K 4, NaK , NaK , ZIn L , In

In L , In L

1.26 2083, MgK , MgK , MgK , As L , fAs

1.75 10054, Si K , S1 K

3. 69 233. Ca K , Ca K

6.41 2758. Fe K , Fe K

707 403, Fe K , Fe K
Quantex)

0.160 Range= 10, 230 keV

Integral O =

100 secs
34 secs

10. 230
18538

100 secs
40 secs

Lo

i0. 230

37128



11~Naov=199E8#E0 143 142

28877-4-4, A, #30,FM

Vert= 200 counts Disp=
Ernergy Counts X—-Ray
1.25 814. Mg X ,
1.74 341, 8i K
3.32 134, K K,
3.70 313. Ca v ,
6. 41 444, Fe K

Quantex)
0. 160 Range=

1
Lires

Mg K
Si K
K K
Ca K

Fe K

10, 235C

Freset=
Elapsed=

Mg K , As

Integral

L

%]

As

100 seecs
36 secs

10.230

16281



TEM ASBEST NALYSE> st aduaa puv <5 -
A B b UL) AINALY D Sample No. _Gw-.H- H ~ Page of
TVPE OF SAMPLE LENGTHS  FILTER TYFE ; AREA {mug) DIRECT PREFZT  MICROSCULE
Air [ Water m All Sizes (EPA} (] MCE A& 385 1 INDIRECT PREP [ Serial No. 542-05-06 H60QA [ ~
Soit (3 Bulk (] (@m) 205 03 pcdd M0 Serial No. 542-05-3 H600B (]
Other >100 MCN O3 on (21
METIIOD OF ANALYSIS 2300 Other
EPA 600/4-83.043 [ZT. 150 O3 PCM Range* PORE SIZE
. (3025 prn wid 045 em ] 08 pm O3 Grid Address
G so(ileLEm OF ANALYSIS (ig.os,.m h:ng‘:h'; U wmEA 1w Volume __liters Screen Magnification _/ 9 260 X
A o Other Working Volume __ &2 _wl Camera Constant 2.2
mphibole : Wei i 100KV
6 7, ight grams Accelerating Voltage __f-¢a
ASPECT RATIO GO. Ara (mm?) 00 0 Ashed Area % Beam Current & pm
ung s10a No. of GO. 10 Analyze 4 F é K-Factor I -
Filter Lot No. Prepared By '
Approved By Date Date __\_\m Analyst [) 4] n/l‘f Dae 1/ 12 Y2
Gl‘i(-i Structurg Structure Dimensions (mm) Fibe.r Classification EDS Analysis Comments
Opening) Number width | Length | [\and ™| cm | co | co [omolcoa] | ur | ap | ax {apx| aq [spofazalazz]| Na | Mg| si | ca | Fe
A g 5 )
e 1 nD 13| e % slidzle || zry T work
2 | = |locor UH[ v 3oz I/ |leDs Y
2 | AD W4 |AS 4 = 1S
= O X |yl iy
/\/ = 6 87 v <1 /012 1 =S TYOmol k
t \lmp |4 |3~ v |V 303 |2 ]|lErs
Z | D 2 |15 g
7
3 Mp 3 |12 al ~1Aomelih
Cf F (2-| 30 v/ ’ ‘ /Yo ol
(O = 6 |70 V] 2Ol L EDS  vomdli i
. o /
NINTRINT N | S il Vi 2
; ~ : . p
2 & 7 1 9z|. ]
% P > MFO "/, )N d
| q — D) ] o '
wvi | —  |lie/es] v v
OBSERVATIONS: Clean (] Other ' .
' Debris []  Very Light [] Light (] Moderate,% Heavy [] Very Heavy [
.Gypsum [  Very Light [] Light (] Moderate Heavy []1  Very Heavy (]
EMS LABORATORIES 117 West Bellevue Drive 1  Pasadena, California 911052503 [ (818) 568-406°




~ SLho e

' ’ Y h ] ! ' Lo . “nt il . . " -~ Na LS O0TT
1Evi aAdBbES10> ANALYDID  sipero 2wt page e ot
]

TYPE OF SAMPLE LENGTIS !"!L'!'ER TVYPE / AREA (mmi} - DIRECT PREF i1 _ . MICROSCOPE
Air O3 Waier 21 AlSizes(EPAV ] - MCEEA 385 OJ INDIRECT PREP (] s Serial No. 542-05-06- H600A [
Soil (J Buk (1 - (wm) 205 01 rPCO] MO Serial No. 542-05-13 H600B (1
Oher 00 - MONDD Wi JA
METHOD OF ANALYSIS 2 8 Other
EPA 60014-83.043 (2T, 150 O3 2% PORE SIZE
Z PCM Range* [ W 3 08 pn O Grid Add
LEVEL OF ANALYSIS A20.25 mt width MO 0 : fiel ACETESS — —
Chiysoiie 250 pm length) 0l pm 02pm O Volume _____ liters Screen Magnification X
Amphibole Other ______ Working Volume _ Z2_ ml Camera Constant
_— i i 00 KV
e Weigh _____ grams Accelerating Voltage I
ASPECT RATIO GO. Area(nm 00 06 AhedAma & Beam Current p
uo 13 No. of GQ. to Analyze F" é K-Factor
Filter Lot No. f Preparcd By
Approved By Date Date = \= Analyst Date
Grid |Structure Dimensions (mm) Fiber Classification EDS Analysis
n Struct C ts
Opening ”“"‘f’“ rueare width | Length |{NaM ™| cm] oo [ co lemolcpal| ur | ap | ax {aox| aq {apqlazolazzl] nalmg] sil cal Fe ommen
21! G M D > 30 ||V Tomo ik .
— ., v
- 1= W™\ /7= | v
P ’/B m ,l) L) @J/ v FYo o | e
= |1y [P [ 3 129 Sl L vemolin
el Z,b {’"/ & A V] -] YL q O12 14 || 7vomol e
ylzr | = |2 16 : v |
~ 12zl mp || [O]26 —
B B | 20 A IRChYIN
P,:Lf WD) 2 ? 21 4 < Yo molih
[? U 1220 / T No oG ke
A =, -7 = v *
@é g g | ¥© v Tao moliye
~ |2 = 2 | 20
G222l = 15720 V] )
Tz 77 A’L ‘ 4 - B TAPino U 4
fs(\ E l‘é ¥ ) yy
OBSERVATIONS: Clean (J Other ' _
' - Debris ] Very Light O . . Light (1 Moderate (] Heavy [ 1 Very Heavy []
-Gypsum (]  Very Light C1 =~ Light (3 Moderate (] Heavy (1  Very Heavy (]

HMAOE FNMS LLARBORATORIFES 117 West Rellevue Prive ™1 Pacadenn. Colifornia 01052503 1 (R §Re_ancr



Cliept it N . EMSTabNo. = v_‘

—yr- T - - S -10 ~ - . vy~ 2 -
x E1u ASBLL LAU0 nzVAL1 LD Sample No. _S$wW-ti= A page _ 2 ol
i TYPE OF SAMPLE LENGTHS  FILTER TYPE / AREA (nm+) I . DIRECT pREP [ - 1SN | MICROSCORE
Al (3 Waier j23 Ail Sizes (EPA) L4 - MCE & 385 (3 INDIRECT PREP (] Serial No. 5420506 H600A (]
~ ol O Bk O - (um) 205 O3 PcO wao Serial No. 542-05-3 H6008 [
/. Oher 2100 - MCNOD Wi {21
- METHOD OF ANALYSIS 200 Other
PR EPcomasaon (2, 1500 PCM Range? ] PORE SIZE
-y LEVEL OF ANALYSIS ~ *(2025wmwian  W45pm D] 08 pn D Grid Address __ —
'yt Chrysotie 250 um lcagihy O wmE@ 2w Volume ___________ liters Screen Magnification X
-5 Amphibole Other Working Volume __Z¢2_nl Camera Constant '
V3 - 67 Weight ____ grams Accclerating Voltage 100 KV
ASPECT RATIO GO. Area (mm) 00 _0 AdedArea _______ % Beam Current pm
= O 10 No. of GO, to Analyze o F‘é K-Factor
a4 Filter Lot No. uf Prepared By
Approved By Date Dae __\\ - l i:—g Z Analyst Date
Grid |Structure Dimensions (mm) Fiber Classificatlon EDS Analysis
Struct C ts
°"°‘"“f Number| STUC9T i | Length NaM T | e | oo | o [emojena] | uF | b | ax [apx| aq [anofazojazz] | Na | Mg si | ca Fe ommen
51 20| F TS| | | < LTINS
3 = | /( .
( Y= [=— | Y2 vis 744 poli
Pl el | I o3 | VI D >
oyl - Neel Ly 17 Y11 3i1 N T oo
j= - f
2> b | I (A ' ' v TNp i T
26 | WD L 19 Wil ? TY0 oo
e MP 1D | U L 7Yomo
2)<{{ ] 2, é / TYemaln
OBSERVATIONS: Clean [ Other .
Debris (]  Very Light [} - Light [3 Moderate [ Heavy (1  Very Heavy [
Gypsum (] Very Light (O Light (] Moderate (] Heavy (]  Very Heavy []

R\ EMS LABORATORIES 117 West Bellevue Drive (] Pasadena, California 911052503 ™1 (R¥\ 5624067




1&8-Nov=-1992 13:11:31

25877, 4=4,R, #01, RS

Vert= 200 counts
Eriergy Counts

0.51 64, 0

V)

1.25 4E93. Mg
1.74 1418, Si

3. 63 =393. Ca

€. 4= 218. Fe

Guantex?

Q. 160 Range=

Disp= 1
X—-Ray Lirnes

K , 0 K ,
L

K , Mg K
K . Si K
K . Ca K
K . Fe K

Freset=
Elapsed=

Integral

%]

100 secs
S1 secs
v oL,
As L
10. 230
= 7724



1E3-Nov-1998 13:13:19 25877, 4=4, B, #(}, RS

ENERGY COUNTS X-RAY LINES
0.51 3645, 0 HKri, 0 KAz, V LA, V LRz, V LE1, V LG1
1.01 18¢&. Na KAl, Na KAE, Zn LAl, Zn LAZ, In LELl, ZIn LGl

[y
o
]
63

151. Mg KA1, Mg KAZ, Mg KE1, As LAl, ARs LAS

1.74 10301. 51 KA1, Si KAz

3. 32 33z, K KA1, K HKA:s
3.70 1711. Ca KA1, €Ca KAz
4, 02 =234, Ca KR1, Ca HKE3
4,59 53. Ti KA1l
E.41 83, Fe KA1, Fe KAZ
7.03 147, Fe KBl1, Fe KBR3
12-Nowv—-19392 13:15:08
25877, 4=4, R, #03, RS Freset= 100 secs
Verts= 200 counts Disp= 1 Elapsed= 24 secs
Eriergy Counts X—Ray Lires
0.51 338. 0 K ,0 K ,V L ,VvV L .,V L ,
v L
1. 24 as. Mg K , MmgK , As L , As L
1. 48 135. Al K , Al K
1.74 708. Si K , Si K
3. 30 65. K K 4 K K
3. 69 103, Ca K , CakK
6. 43 113. Fe K , Fe K
Quantex)
Q. 160 Rarnge= 10. 830 keV 10,230

Integral © = 4315



12-Nowv—-199& 13:17:14

25877, 4=4, R, #04, RS
Vert= 200 counts
Ernergy Counts

Freset= 100 secs
Disp= 1 Elapsad= 54 secs

X—-Ray Lines

0.51 433. 0 K , 0 K , Vv L ,V L .V L ,
VoL
1.74 1257. Si K , Si K

Quarntex?

Q. 160 Rarnge= 10.230 keV 10,230

Integral 0 = 9450



12-Nav—-1393& 13:23:16

25877, 4—4, #5, RS

Vert= SO0 counts
Energy Counts
0. 50 1573. 0
Vv
1.25 1158. Mo
1.74 3730, Si
. &3 894, Ca
€.41 237. Fe
Guantex?
0. 160 Rarige=

12-Nawv—1399& 13:27:10

25877, 4-4, E, #06, RS

Vert= 200 counts
Energy Counts
0.91 32, 0

v
1.34 497. Mg
1.74 1860, Si
3. 70 S74. Ca
6.41 405. Fe
7.05 30. Fe

Quantex?

Q. 160 Rarige=

K

K

K

keV

Disp= 1

X-Rav Lines

K . O

L

K .+ Mg

K , Si

K , Ca

K , Fe
10.230

Disp= 1

X—Ray Lires

K , 0

L

K, Mpg

K 4 Si

K + Ca

K , Fe

K , Fe

10,230

keV

LN Leow !
Freset= 100 secs
Elapsed= 42 secs

Mg K ., Rs L , RAs L

10.230

Integral O = 13374
Frecset= 100 secs
Elapsed= 29 secs

10,230
Integral 0 = 3738



12-Nav—-1932 13:31:58

25877, 4—4,E, #10, RS . Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 22 secs

Erergy Counts X-Ray Lirnes

0.31 566. 0 K ,0 K , VvV L .,V L ,V L ,

vV L

1.25 713. Mg K , Mg K , MgK , As L , Rs L

1.74 =182, Si K , 8i K

3.63 476, Ca K , CaHK

6. 41 203, Fe K , Fe K
Quantex)

0. 160 Range= 10. 230 keV ' 10.23

Q
Integral 0 = 3082



13-Nav—-1992 07:21:57

£25877, 4, E, #20, RS . precet= 100 secs
Vert= S00 counts Disp= Elapsed= S7 secs

Erergy Cournts X=Ray Lines

Q.30 2270, g K , 0 K ,4%v L , VvV L , Vv L ,

vV L

1.25 1833. Mg K , Mg K , MoK , Rs L , As L

1.74 4802, Si K , Si K

3. 63 840. Ca K , CaHK

6. 40 S91. Fe K , Fe K

8.05 1080. Cu K , Cu K
Guantex?

0. 160 Rarge= 10. 230 keV 10.230
Integral 0 = 13487



13~Nov=—-1992 O7:37:0

25877-4-4, B, #34, RS
Vert= 200 count
Energy Counts

Q.30 1484,
1.24 1261.
1.74 3435,
3.70 1000,
4, 02 109.
€. 33 168.
Guantex)
0. 160 Rarig

=

Ca

Ca

Fe

ex=

10,

Freset=

1 Elapsed=
Lines

O K , v L ,V L ,

Mg K , As L , As L
Si K
Ca K
Ca K

Fe K

230 keVY
Integral ©

100 secs
20 secs

10,830

15140



[EM S EST. S fen 20 €Y EN"Tabl L0 T T
A B b U ANA.LISI)) Sample No. | Qw-H- = Page ___J of ___
OF SAMPLE LENGTHS FILTER TYPE / AREA (mm1) . DIRECT PREP Z MICROSCOPE
Au l:] Vater (71 All Sizes (EPA} (O MCE [ 385 3 INDIRECT PREP (O Serial No. 5420506 H600A (]
Soil (3 Bulk [ {(pm) 205 0O pC O] MO Serial No. 5420513 H600B )Z
Other 21000 MCN OJ on [ 2
METHOD OF ANALYSIS 23001 Other
EPA 600/4-83043 (21 . 150 (] 21001 PORE SIZE
LEVEL OF ANALYSES. om0 08 pn] Grid Address __{°
Chrvsoiile 250 pun length) 0t A 0N2pm O Volume liters Screen Magnification _{ (/O (O X
Am[;hibolc Other Working Volume _ﬁéLml Camera Constant ’2 =2 -
i 100 KV
6 7, Weight Accelerating Voltage
ASPECT RATIO GO. Area (mm?) 00 _© AshedArea _____ % Beam Current /( ) pm
MO 10 No. of GO to Anal o 4 ‘j‘@ K-Factor
Filter Lot No.
Approved By Date Dalc J\ N= ?X Analyst S_ALJ!Q/[‘: ._U;}_?’—f] 2
Gri(_l Structure] Structure Dimensions (mm) Fiber Classification EDS Analysis Comments
Opening| Number width | Length |INaM ™| cM| o0 | cq [omolcpal] ur | ap | Ax [apx| ag [apofazo|azz]| Na | Me]| si | cal Fe
’ 7 /
J il r |[FSlz 2ol V | Epstr( ) Treadll,
2.1l mp |4 (2O “ 2110[ 2| Jjamz Treadld,
2 | M) 2160 =i} 2 AL 2 Y B s ’ﬁ’@n’untli
Ul = |3 1n2 ] e 1OTMRI
| 'z ll2oll60 A | 2lep
oM | A
219l F  llaslso -
g | F |l <leo s
(0 = A=t A1
[ v il [o]2/0 ”i
B3 MO | =7 lazy A n
ZIENE | ES e A -
Z st L. oD ] Bliv)2 2| CrsettsT Yewmlhl”
OBSERVATIONS: Clean (] Other
Debris Very Light (] Light (] Moderate 3 Heavy (1 Very Heavy [ 1
Gypsum Very Light [] Light (] Moderate []. Heavy [ ] Very Heavy []
FIMEA ERAC 1 ARDADATONDIE 157 Wt Dl Ndin T Dacadonn Colifarnia OIIASIEN ] 7110} 860400



) N./ )b # L
TEM ASBESTOS ANALYSIS S a0t
Sample No. _@w-.H- H Page _ 72— _ of
TYPE OF SAMPLE LENGTIS FILTER TYPE | AREA (mmt) - DIRECT PREP A MICROSCOPE
Air O Water JZJ All Sizes (EPA) (3 MEELX 3503 INDIRECT PREP (] Serial No. 5420506 H600A [
Soit O Bulk (3 (pm) 205 (3 PO wmQaO Serial No. 542-05-13 HG(X)B/Z"
Other 2100 MINO WA
METHOD OF ANALYSIS 2 8 Orher
EPA 600/4-83043 (21", 150 [ I PORE SIZE
- ange* (3 . 1.
LEVEL OF ANALYSIS *>0.25 um width 045 unt D 08 wm D Grid Address -
Chrvsorile 250 pm length) 0 A 02mO Volume _________ liters Screen Magnification Aaf00 X
Am[(y)hibolc Other Working Volume __ &2 ml Camera Constant 2T T
i i 100 KV
67 Weight _____ grms Accelerating Voltage
ASPECT RATIO GO. Area (mm) 00 £ AhedAma % Beam Current [0 ¢ 7. pm
o s10 No. of GO. to Analyze " F G K-Factor ___ { A
Filier Lot No. Prepared By ;] (- -ﬂ :
Approved By Date Datc -\= a Analyst el Date (] z-’ /52
Grh_l Structure] Structure Dimensions (mm) Fiber Classification EDS Analysts éommenls
Opening| Number Width | Length |INaM ™| cM| cp | co Icmolepg]| ur | ap | ax |apx| aQ [apolazo]azz]] Na| Mg si | ca] Fe
- / " -
[ F il | B LD ] e "
L 5 E S 129 v
Wi Pl IO w el
: \"/ o | ZeD || )
211 anp < | 5@ ot Teadlle,
12U mo || S |22 A TeamSlle
125 | v & 129 i "
2L pny) 2 |2 ] “
2351 M) Iz 1K |l . . _
74| 7 1< 279 A1 T (ol el | |FTvendlile cpraa
231 = W0 loza) Lt A
2| pp |l 125470 = "
Q—-O] '/ ? c £ ! S( i [l n
OBSERVATIONS: - Clean (] Other : _
o Debris/Z]  Very Light (3 - . Light (] Moderateﬁ Heavy (] Very Heavy []
Gypsum CJ  Very Light (] Light (] Moderate [] Heavy (1 Very Heavy []
QA AN/, F=R A 1| A AT YUMo ey WEY . WRLBW. ... W e . — P Vsire VP 0L MIIALT AN 3 BRI T4 - LY



13-Naw—1992 07:37:06

=2S5877-4-4,C, #01,8R Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 26 secs

Erergy Counts X-Ray Lirnes

1.23 154. Mg K , Mg K , Mg K , As L , As L

1.74 £88. Si K , 81 K

3.67 152, Ca K , Ca K

€. 40 84, Fe K , Fe K
Quantex)

0. 160 Rarige= 10,230 keV 10,230
Integral 0 = 80e1

13—-Nav—-1992 07:37:41

25877-4—-4,C, #02, SA Freset=
Vert= 200 counts Disp= 1 Elapsed=
Energy Counts X-Ray Linrnes
1.25 233, Mg K , MgK , MgK , As L , RAs
1.74 1060. Si K , 8i K
.68 234, Ca K , CakK
6.41 109, Fe K , Fe K
Quantex?
0. 160 Rarige= 10,230 keV

Integral 0 =

100 secs
40 secs

10,230

11465



13-Nav-1932 07:59:06

25877-4-4,

C, #03, SA

Vert= 200 counts
Erergy Coaunts
1.285 Se6. Mg
1.74 1937. Si
3. 30 83. K
3. 70 &38. Ca
4, 00 3. Ca
5. 30 49, Mr
6. 42 278. Fe

Quantex) S4. Fe

Q. 150 Ranrge=

Preset= 100 secs

Disp= 1 Elapsed= 15 secs
X=Ray Lines

K 4y, MgK , MgK , As L , As L
K , 51 K
K 4 K K
K 4 Ca K
K , Ca K
K 3 Mn K
K , Fe K
K 4, Fe K
10,230 keV 10,230

Integral ¢ = 18605



877~4—4,C, #04, SA

h

13—-Nowv—=1992 07:539:37 =

ENERGY COUNTS X-RAY LINES

1.85 943. Mg KA1, Mg KAZ, Mg KEl, As LAl, As LA=
1.74 3559. Si KA1, Si KAZ

2. 28 63. S KAl, S KA=

3. 33 139. K KA1, K KAZ

.71 S13. Ca KA1, Ca KAZ

4, 05 94.  Sc KA1, Sc KAZ, Ca KE1, Ca KE3

6. 41 462, Fe KA1, Fe KAEZ

7.03 72. Fe KB1, Fe KE3



13-Nov=1932 08:00:50 25877-4-4,C, #03, SA

ENERGY COUNTS X~RAY LINES

1.85 1479. Mg KA1, Mg KAZ, Mg KEi, As LA1l, As LAZ
1.74 5325, Si KAl, Si KAZ

3. 33 273. K KA1, K KA=

3.70 az7. Ca KA1, Ca KAZ

4, 02 8. Ca KEl, Ca KES3

4. 49 64. Ti KAL, Ti KAZ

S. 38 77. Mri KA1, Mr KAS

6. 40 716. Fe KAl, Fe KAZ

7. 06 63. Fe KE1, Fe KE3Z



13-Mov=—1932 08:128:24

25877-4-4,C, #15, 5A

Vert= SO0 counts
Evergy Counts
1.85 428, Mg
1.74 1638. Si
3. 30 60. K
2.€8 23e. Ca
&.38 =49, Fe

Quantex)

Q. 000 Rarnge=

13~-Mov—=19392 08:40:16
=25877-4-4,C, #26, SA
Vert= SO0 coynts

Quantex) ID/AU/TY
13—Nov=1332 Q8140 N3

Q. 000 Rarige=

6.39 8133. Fe
Quantex)

Q. Q00 Rarige=

freset= 100 secs
Disp= 1 Elapsed= 44 secs
X—Ray Lires
K . MgK , MmgK , As L , Rs L
K , Si K
K , K K
K 4, Ca K
K , Fe K
10,2830 keV 10,110
Integral 0 = 139835
Freset= -100 secs
Disp= 1 Elapsed= 34 secs
ol Freset= 100 secs
Elapsed= S4 secs
Mg K , As L , As L
10. 230 10,110
Integral O = 29167
K 4, Fe K
10. 230 keV 10,110
Integral O = 259167



15-Naov=13992 08:42:43

£S877-4-4,C, #26, SR Freset= 100 secs
Vert= SO0 counts Disp= 1 Elapsed= 40 secs

Erergy Counts X-Ray Lirnes

1.35 323. Mg K , Mmg KK , MmgK , As L , As L

1.74 1163. Si K , Si K

3.6%9 183. Ca kK , €CaK

6.43 114, Fe K , Fe H
Quantex)

0. Q00 Range= 10,230 keV 10,110

[ntegral 0 = 11087



Analysis of gater ;y ;ransmission Electron Microscopy

(EPA-600/4-83-043)

EMS No. 25877 Client SCHAFER & ASSCC.
Sampie No. SW-5-4 Reference W.R. GRACE

Date 11/13/92

Total Asbestos Fibers 0.6 MFL
Chrysotile Fibers ‘BDL MFL
Amphibole Fibers 0.6 MFL
> 5 Micron length (chrysotile) *BDL MFL
> 5 Micron length (amphibole) *BDL MFL
Mass (Chrysotile) *BDL ng/L
Mass (amphibole) _ 0.1 png/L
More/Less than 5 Chrysotile

Fibers in Sample LESS

More/Less than 5 Amphibole

Fibers in Sample LESS

Poisson 95% Confidence Interval 0.06 to 2.1 MFL
Detection Limit 0.3 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns

O -0.49 0.50 - 0.9% 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 2.5 & UP
0 0 0 0 0 2
Particle Width - Microns
O -.04 .05 - .09 1 - .14 15 - .19 2 - .24 .25 & UP
(0] 0] 1 1 ] 0

Aspect Ratio L/W
0 - 9.9 _ 10 - 19.9 20 - 29.9 30 - 399 40 - 49.9 50 & UP
0 0 2 0 - 0 0

L3I0 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / R18-568-4065



>C\’ -e‘/ MS Lau NoO Z": :,’ ¥7

T EM ASBESTOS ANALYSIS ‘sli',ﬁ',lﬁc T A S B

TYPE OF SAMPLE LENGTHS LTER TYTC / AKEA (mm1) DIRECT PREP 21 MICROSCOPE
Air 3 Water [ A All Sizes (EPA) (] MCE A 385 (1 = INDIRECT PREP [] Serial No. 542-05-06 H600A
Soil C1 Bulk (3 (wn) >05 [ pc 1 MO A Serial No. 542-05-13 H6008 (]
Other ____ 21001 MCN [ 1017 3 o :
METHOD OF ANALYSIS 2300 Other A
EPA 600/4-83-043 [A 150 (] = PORE SIZE :
PCM Range* (] m , -
LEV OF ANALYSIS *(20.25 jun width 045 pm D 08 am D - Gnd Address !
Ch 'solilei»& — ngq) >50 um lengih) 0l A 02w z Volume __ liters Screen Magnification _L <4, &g & X
L Oher ___ gopl  Working Volume __ 2.5 ml Camera Constant _"%62+ %,
Amphibole A . X 7
- Weight grams Accelerating Voltage __ 100 KV
ASPECTRATIO GO. Area (mm?) 00 06 _ AshedArea % Beam Current [© wm
3 5103 No. of GO. to Analyze : p FG K-Factor ___|. S
. Filter Lot No. Lot ' Prepared By _ \ =7 P
Approved By Af}(%e /- W -Zx L{ _ Dae _\\ - W\-Q 7 Analyst {UA «_ Date ““!?."’_ {_7.
Structurd Struct Dimensions (mm) Fiber Classification EDS Analysis c
. ructure t
Opening; Number ‘Width | Length |INAM T™™| cM| cp | cq [cmalcnof| UF | Ap | AX |ADX| AQ [aDQ|AZQ|AZz|| Na | Mg| Si [ Ca| Fe ommens
[ [1sh '
?/ Q - V)
2, | #od
ST
y;
o | M 3D
oL % %
7 | M
OBSERVATIONS: Clean [ Other
Debris (1  Very Light (] Light ET~  Moderate L3 Heavy (1 Very Heavy (]
Gypsum [1  Very Light [] Light [] Moderate (] Heavy [1 Very Heavy []

BEMNE EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [ (818) 568-4065



3¢ - Fev ame _one LY AT

TEM ASBESTOS ANALYSIS iouwadea e =t -

TYPE OF SAMFLE LENGTIIS FILTER TYPE / AREA (mm ) _ “DIRECT PREP,&Z1 MICROSCOPE
Air [ Water [A All Sizes (EPA) (3 - MCE JA 185 O INDIRECT PREP [] Serial No. 5420506 H600A (] -
Soil (] Bulk (3 (um) >05 (3 PC [ O Serial No. 54205-13 H6OOB,JZ"’
Other 21000 MCN O3 o OJ :
METHOD OF ANALYSIS 2 Other
EPA 600/4- 8304312 150 1 PCM R;ngc;' 0O PORE SIZE o _
LEVEL OF ANALYSIS «2025 gt width 045m 3 08 pm . Grid Address ___ ® _ _
Chrysoil 250 pm leagih) of wmf A 022pm (3 Voluqle e iters Screen Magpification X
Amohi Other Working Volume _Zi m! Camera Constant -
mphibole . v
Weight __ ~ grams Accelerating Voltage 00 K
ASPECT RATIO GO. Area (mm?) 00 O 6 AshedArea % Beam Current lZD
uwa sa No. of GO. to Analyze ﬂ ' FG K Faclor
Filter Lot No. L{oé/ M q Prepared By __ } 2
ApprovedBy _ Date 1 Dae _\\-\-QqQ7 Analyst ale _,UMD
Structure Dimensions (mm) Fiber Classification EDS Analysis
Number Structure - Comments
Width | Length | INAM TM| CM| CD | CQ |CMQ CDQI "UF | AD | AX [ADX]| AQ [ADQ|AZQ{AZZ]| Na|Mg| Si | Ca| Fe
ISP
Y _
LS
|A/ g ]
sy
WS
ap
OBSERVATIONS: - Clean 0 .  Other ST L |
R -~~~ .. Debris Z/ Very Light (1  Light W Moderate )Z'/ Heavy []  Very Heavy [ |
S S Gypsum ]  Very Light [} Light (] Moderate C1 © = Heavy [1  Very Heavy [ ‘

FMS LLARNODRATORIFS 117 West Rellevie Drive  [—]  Pasadena. California 91105-2503 [C]1  (818) 568-4045




TEM ASBESTUS ANAL1SLS  soens surs-d s 2 "7
A B L) UA) A A X N Sdmple No. gl/\/ .5 "T Page of '
N © TYPE OF SAMPLE LENGTHS ~ FILTFR TYPE / ARKA (mmy) NS -DIRECT PREP 277 e | MIGROSCOPE
Air [ Waier [T Al Sizes (EPA) (] - MCE A 8501 INDIRECT PREP (] Serial No. 542-05-06 H60A (1
’ Soil CJ Bulk (] (pm) 2050 pcO mMa Serial No. 542-05-13 H600B (3
Other ____ 2100 MCN O o O : :
METHOD OF ANALYSIS 2 Other
EPA 600/4- 83043]2 150 3 = PORE SIZE )
LEVEL OF AN ALYS‘S cl:gﬁzi:a:,g::.a 045 ,.lm D 08 }lm D Grid Address * -
Chrvsail 250 um lengthy 0l ymfA 022 pm O Volume ________ liters Screen Magaification _%_%o_%)__ X
A rsoLe Other Working Volume __ 2.5 ml Camera Constant " S ‘
mphibole - : i - 100KV
Weight __ prams Accelerating Vollagc K
ASPECT RATIO GO. Area (mm?) 00 06 AhedArea % Beam Current ] O wm
O 10 No. of GO. to Analyze H F@ K-Factor
Fiter Lot No. Li=p9ald. Prepared By _ V(& 3 M ml’)
ApprovedBy ___ Dae L( Dae _\\ - \\-(q 72 Analysi ate _‘U_Liﬂz’
. Di ions (mm) Fiber Classificati EDS Analysi
Oger::i’ng sé::::—;‘[:‘;: Structure imensions {Mm iber assification nalysts Comments
Width | Length {INAM TM|CM| CD CQ CMQ; CDQl UF | AD | AX | ADX| AQ |ADQ|AZQ}AZZ|]| Na|Mg] Si | Ca| Fe ‘
[ L pnEn . _ |
2ANEZ
. >
gl 1] ¢ |laSlez ot glaszmﬂ_uﬂ&(e,
; e II/f 3 é}gé - A 210132 Vs
[4 "/r
VN
7 /40

'~ OBSERVATIONS: = Clean [(J Other - o ce
SR S Debns—Z]-/ Very Light (O Light 2T~ ° - Moderate (1~ - . Heavy [  Very Heavy (]
Gypsum (] Very Light [ Light (01  Moderate C1 ~  Heavy (] - Very Heavy [

/X\@ EFMS LARORATORIFS 117 West Rellevie Drive 11 Pasadenna, Californin 911052503 1  (8I8) 568-4065



13—-Nov—=193& 07:88:23

=25877-5-4,C, #01, SA

Vert= 200 counts
Erviergy Counts

1.26 163. Mg

1.74 6c2. Si

3. 70 17z. Ca

6. 42 1558, Fe
Quantex?

0.160 Rarige=

13-Nav—-1992 Q7:30:47

£5877-5-4,C, #0&, SA
Vert= 200 counts
Eriergy Counts

1. 24 483. Mg

1.74 1883Z. Si

3.70 418. Ca

6. 41 220, Fe
Quaritex)

Q. 160 Range=

Freset= 100 secs
Disp= 1 Elapsed= 36 secs
X-Ray Linves
K 4, MgHK , MgK , As L , As L
K 4, 81 K
K , Ca K
K , Fe K
10,230 keV 10,220
Integral 0 = 12436
Freset= 100 secs
Disp= 1 Elapsed= 35 secs
X—Ray Lires
K , MgK , As L , As L
K , 8i K
K 4, Ca K
K , Fe K
10. 230 keV 10,230
Integral 0 = 14545



Analysis of Water by Transmission Electron Microscopy

(EPA-600/4-83-043)

EMS No. 25877 Client SCHAFER & ASSCC.
Sample No. SW-6-4 Reference W.R.GRACE

Date 11/19/92

Total Asbestos Fibers 2300 MFL
Chrysotile Fibers "BDL MFL
Amphibole Fibers 2300 MFL
> 5 Micron length (chrysotile) *BDL MFL
:»» 5 Micron length (amphibole) 510 MFL
Mass (Chrysotile) ‘BDL ng/L
Mass (amphibole) 2900 ng/L
More/Less than 5 Chrysotile

Fibers in Sample ' LESS

More/Less than 5 Amphibole

Fibers in Sample MORE

Foisson 95% Confidence Interval 1900 to 2900 MFL
Detection 'Limit 25 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

.

Particle Length - Microns

O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 25 & UP
0 2 10 13 6 - 61
Particle Width - Microns
O -.04 .05 - .09 d - .14 15 - 19 2 - .24 .25 & UP
0 3 21 22 11 35

Aspect Ratio L/W
0 - 99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 & UP
20 33 23 5 - 4 7

L1/X0G EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



TEM ASBESTOS ANALYSIS s svga fu ) %077

TYPE OF SAMPLE LENGTHS FILTER TYPE / AREA (mm+) DIRECT PREP [T ' MICROSCOPE
U Air O Water L7 All Sizes (EPA) (] MCE 22T 385 [ INDIRECT PREP (] s Serial No. 542-05-06 H600A (]
~ soil 1 Bulk O = B T 75 Seral No. S0205.3 1600 [
Z Other 21003 MCN CJ on 21 oy
- METHOD OF ANALYSIS 200 Other /)
DY EPA 60048300 2T 150 [ 2 PORE SIZE Pq
:: LEVEL OF ANALYSIS POMRinge' L s 03 08 g 8 Gt Adiress __ ™ .
Ty) Chrysotile CE g (§ 250 g length) o wmA 02w Volume __ s  HoogB  Screen Magnification _/ 7, (Q£2 X
- Amryhlbole A DL Other Working Volume ___2 vl Camera Consamt _ 777
'V P B Weight _____ gams [y Accelerating Voliage 100 KV
Pt AS ECT RATIO GO. Area (mm?) 00 Q 2 AshedArea ____ % 4 Beam Current |0 pm
- 5101 No.of GO. to Anal 1 kR 1-Z
- 0. 0 to Ana yzc ‘ -Factor ~ b2
: 74/ / 4 / Filer Lot No. {/0 £ M9 6 {41 /9 Prepared By EC 41 ¢: . >
v Approved By Dae [ /= / Date —H—H—S\—?,— . Analyst - [L( _ Date (=2 -S2.
- Dimensions (mm) Fiber Classification EDS Analysis
(.ru_i Structure] Struct C
Opening} Number ructure Width | Length |{NaM ™™ | cM| €D | cQ jcMQ|cpQ]| UF | AD | AX [ADX| AQ {ADQ|AZQ|AZZ} | Na|Mg] Si | Ca| Fe omments
LloC | E 7 {40 v Sl LErs  Trewstfc
92 | & A | P LAz leldl || e — —
= 1 :
oz, | F H |70 | 202 || ESS e —
ey | E |6 | (0O v v ol | | Y| Epy —— = —
A _PX JﬁLﬂi Vv 5 10 ]9.]) B> o —
ob [ /5 [ [bo % S —
07 | & 25| 4Ho % R —
0% | & 1o [Yp 7 214 w|.2 || £L=
v T/ ~ [0 |4eo 1 Tpesclle
o | £/p || 2 |67 —
L] ~ 7 | o 7 Py p—
(1| & 2| (R W i
2| & N7 [ac Lt B
= P LS | —p—
OBSERVATIONS: Clean [] Other .
Debris Very Light (] Light [} Moderate Heavy [ 1 Very Heavy []
Gypsum (] Very Light [] Light (] Moderate [] Heavy (]  Very Heavy []

[EF/X\E EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [1  (818) 568-406:



ient SC"‘"’L&‘)V M~ " b N~ £ 4
I bM ASBESTOS ANALI SID  sumpiens. @w/=6-1 rage 2 e

TVYPE OF SAMPLE LENGTHS  FILTER TYPE j AREA (mm) DIRECT PREP =T ' MICROSCOPE
r I Air 13 Water lJ Al Sizes (EPAY D] - MCE Z 335 INDIRECT PREP (] Serial No. 542-0506 H600A £
w/ Soil (1 Bulk O3 {um) 205 [ PC (3 w0 Serial No. 542405-13 H600B (1
4 Other 210 ] MINOYT T
- METHOD OF ANALYSIS 200 Other
', EPA 600/4-83-043 21 1s0 PCM R;ngt;‘ o PORE SIZE
— LEVEL OF ANALYS‘S «2025 pm \lli-d—lll 045 pm l—_-] 08 um I:] ) G"d Addffss- ' -
R Chrvsotil 250 jun lengthy 0 pm 022 pm (] Volume _ _ liters Screen Magnification X
r- Amr;l:ib:\;c Other Working Volume _ 2 m Camera Constanl J
- Weight ___ grams Accelerating Voliage 100 K
,3 ASPECT RATIO GO. Area (mm?) 00 _Qé_L AshedArea ___ % Beam Current o
- nea s No. of GO. to Analyre __ 200 K-Factor
z Filier Lot No. ]_{Q_E_,d_’]f(ﬁ/q_q_/q Prepared By __@__
Approved By Date Date __{{—-{{ Q2 Analyst Date
Grid  |Structu Dimensions (mm) Fiber Classification EDS Analysis
0' inel N h"‘ Structure — Comments
peatng) Number Width | Length |INAM TM| CM| €D | €Q [CMQ[CDQ|| UF | AD | AX | ADX| AQ |ADQ|AZQ|AZZ|| Na | Mg| Si | Ca| Fe
o | = || = [lo]l_ BN - WZrexeelie
17 = |85 BB Af e
2] F || 2 {%0 N VAN 2 0| 2| | ELA Lrewms lite.
(% _ J’/ i v \-1 v S
I
4o P 7 Qa«) L .
| ¢ Zr9S B B v T eceeetsFe—
1% | & ST V]| .
AN b 2, |10 v [ cicceds Ao
| £ s ] .
Lo — % Shb v 2 1/0]3 [ |EL4 ‘Zr:’emo/f];lc
7, = ne . 2 o
| |4 e I SAEA 432 uSz2
7% | = ]S SR Zn . =
'7/0]‘ P g HL L |
20| € | 2slvo v T
OBSERVATIONS: Clean [] Other
Debris 1  Very Light [ Light (] Moderate (] Heavy (] Very Heavy []
Gypsum 3 Very Light [] Light [ Moderate [] Heavy []1  Very Heavy (]

AN EMS LABORATORIES 117 West Bellevie Drive [ Pasadena, California 911052503 (1  (818) 568-406:




o ud 7

25947

TEM ASBESTOS Al
M ANAL YSIS Sample No. Sw = & "I Page Z of .
| TYPE OF SAMPLE LENGTHS  FILTER TYPE [ AREA (mm+) 'DIRECT PREP 27 MICROSCOPE
Air 1 Water (7 All Sizes (EPA) (3 MCE &2 385 O INDIRECT PREP () Serial No. 5420506 H600A (3
Soit 3 Bulk (3 (um) >05 [ PC 3 wua ' Serial No. 542-05-13 16008 ()
Other 210 0 MCN O on 21
METHOD OF ANALYSIS 200 Other
EPA 600/4-83-043 21 150 O PCM Rar + 0 PORE SIZE
. ange 045 yn 1 08 pm [ Grid Address
LEVEL OF ANALYSIS 20.25 it widh o bl . na ACCIEsS
Chrysatil 250 yun tengih) 01 pm IZI/ 022 ym [ Volume ____ lilews Screen Magmification X
e Other Working Volume 2 ml Camera Constant
Amphibole Weight grams Accelerating Voltage 100 KV
ASPECT RATIO GO. Area (mm?) 00 Q6 2 AshedArea % Beam Current ; pm
e sl No.of GO. to Analyze __ L0 K-Factor
Filter Lot No. #OW/Q Prepared By __E‘&__
Approved By Date Dae _{| =1}—Q 2 Analyst Date
Grid |Structurd Dimensions (mm) Fiber Classification EDS Analysis
o '_'. .':runlu.u Structure - Comments
pening) Number Width | Length | INAM ™™ | M| B | cQ lcmQlcpQ}] UF | aD | ax {aDX] AQ [ADQ|AZQ|AZZ}| Na | Mg| Si | Cal Fe
142 = sl 67 1 o Vi ecceetife
%] ?,< f:/ Q (3 g- l%p ,:/ . [
— 0—7217 P S. 2 g 1// e e
?2}1 - p 5 ('(0 [/ i r':«:. ~
H Yol B = | I O ) v 2 1012 | |EpR Vet Lo
OBSERVATIONS: Clean [ Other . ,
Debris (1  Very Light [] " Light [] Moderate [1 Heavy [J Very Heavy []
Gypsum []  Very Light (] Light (] Moderate (] Heavy (1 Very Heavy (]

E3/MEA EnAC | ARDXNDATARDIECS

- 117 Wact Rellevnie Drive

M Pasadena. California 91105-2503

3

(818) 568-40:



12-Nav—-19398 15:40:31

25877, SW—-6~4, 1A, 01, FM Frecset= 100 secs

Vert= 00 counts Disp= 1 Elapsed= 38 secs
Erergy Counts X—-Ray Liries
1.85 2353. Mg K , Mg K , Mg K , As L , As L

1.74 8414, Si K , Si K

3. 38 1&60. K K 4 K K

3. 70 186S. Ca kK , CaHK

4.03 143, Ca X , Cak

5. 90 114, M K, M K

6. 41 Fz0. Fe K , Fe K
Quantex) 115, Fe K , Fe K

0. 160 Range= 10, 230 keV 10,230
Integral © = 44634

12-Nov—-13998 15:45:08
25877, SW-6~4, 1R, O, FM Freset= 100 secs
Vert= S00 counts Disp= 1 Elapsed= 40 secs

Evergy Counts X—Ray Lires

1.25 2018, Mg K , Mg , MgK , As L , RAs L

1.74 7763. Si R s Si K

3.31 167. K K , K K

3.70 183&. Ca K , CaHK

4,04 124. Sece K 4, CaK , CaH

6. 41 80z. Fe K , Fe K

7.04 113, Fe K , Fe K
Quantex)

0.160 Range= 10. 230 keV 10,230

Integral O = 395947



12-Naov—-1392 15:46:33

25877, SW—-E—-4, 1R, 03, FM Freset=
Vert= 900 counts Disp= 1 Elapsed=

Eriergy Counts X~Ray Lines

1.24 833. Mg K , MgK , As L , As L

1.74 3Z62. Si K , Si1 K

3.63 5488. Ca kK , CaHK

6. 40 336. Fe K . Fe K
Guarntex?

Q. 160 Range= 10,230 keV
Integral O =

12-Nov—1992 15:43:07
25877, SW-6—-4, 1A, 04, FM Freset=
Vert= 500 counts Disp= 1 Elapsed=

Eriergy Counts X—Ray Lines

1.5 £138. Mg K , Mg K , Mg K , As L ,

1.74 839:3. Si K 4 51 K

Se 32 3093. K K , K K

3. 70 1020, Ca K , CaK

4,03 103, CakK , CaHK

9. 90 112, Mri K 4, Mn K

€. 40 1370, Fe K , Fe K
Quantex) 183. Fe K , Fe K

0. 160 Range= 10. 230 keV

Integral 0 =

100
33

10, 230

18

100
4z

As L

10. 230
43

secs
secs

=98

secs
secs

737



1&~-Nov=13392 15:S0:26

25877, SW-6—-4, 1A, O3, FM

Vert= SO0 counts
Eriergy Counts
1.285 27973. Mg
1.74 10261. 8i
3. 30 199. K
2.70 2453, Ca
4,03 213, Ca
S. 92 131. Mri
6. 41 1038. Fe

Guantex) . 180. Fe

0.160 Range=

12—=Nov-1932 16:02:24

25877, SW-E—4, 1A, 08, FM

Vert= 500 counts
Eriergy Counts
1.00 154, Na

in
1,25 15:2. Mg
1.74 7607. Si
3.71 278. Ca
6. 40 2323, Fe
7. 06 303. Fe

Quarntex)

0. 160 Range=

Freset= 160 secs

Disp= 1 Elapsed= 36 secs

X—Ray Lines

K 4+ Mg K , Mg K , As L , As L

K . Si K

K . K K

K 4 Ca K

K , Ca K

K 4 Mn K

K ., Fe K

K , Fe K

10,230 keV 10.230
Integral 0 = S1767

Freset= 100 secs

Digp= 1 Elapsed= 48 secs

X—Ray Lires

K ¢y NaK , ZnbL , Zvn L , ZIn L ,

L

K 4, Mg K , Mg K , Rs L , Rs L

K , 8i K

K , CaK

K , Fe K

K , Fe K

10,230

10.230
37341

keV

Integral ©



12-Mav—-13992 16:31:02

25877, SW-6-4, 1A, 18, FM

Vert= 200 counts
Eviergy Counts
1.85 610, Mg
1.74 2330, Si
3. 70 617. Ca
&. 28 232, Fe

Quantex)

0. 160 Rarige=

12-Nov~—-13992 16:42:10

25877, SW-6-4, 1A, 26, FM

Vert= SO counts
Evnergy Counts
1.85 =334, Mg
1.74 810€6. Si
3.29 131, K
3. 69 2141, Ca
4.06 141, Sc
S. 90 153, Mr
6. 41 742, Fe

Quantex) li6. Fe

0. 160 Range=

Disp=
X—-Ray
Ko
Kooy
Ko,
Ko,
10,
Disp=
X—-Ray
K,
Koy
K ’
K ’
K
Ko
Koy
A

10.8

FPreset=
1 Elapsed=
Lines
Mg K,

Mg K , As L ,

Si K

Ca K

Fe K

keV

=30

- Integral O

Freset=
1 Elapsed=
Lines

Mg K , Mg K , As L ,

Si K
K
Ca
Sec
Mn K
Fe

K
O keV

)
G}

Irtegral ©

ARs

100 secs
=7 secs

Rs L

100 secs

24 secs
L
10,230
43583



12—-Nov—-19392 17:11:28

25877, SW-6-4, 1A, 35, FM Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 44 secs
Eriergy Counts X—Ray Lires
1.295 &43. Mg K , Mg K , MgK , As L , As L
1.73 2482, Si K , Si K
3.69 460, CaK , CakK
.41 211. Fe K , Fe K

Guantex?
0. 180 Rarge= 10.230 keV 10. 22
Integral © 1

J
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TEM ASBEb I'Ub ANALISL) S:,a:rcm?)(le No. QW -6-4 Pag;: '} _of ___":

| TYPE OF SAMPLF. LENGTHS  FILTER TYPE  AREA {mmi) . DIRECT PREP &7 MICRGSCOPE . ‘
Air (3 Water I?A/ All Sizes (EPA) 0 MCE &1 3851 INDIRECT PREP (1 Serial No. 5420506 H600A 2
Soit C1 Bulk {1 {pn} 205 E] PC [ 3|4% Serial No. 542-05-3 16008 (]
Oher 2101 MCN (] on
METHOD OF ANAIYSIS 20 Oher
EPA 60014-83-043 T 150 [ PCM Ranee® [ 1 PORE SIZE ‘
lEVFl OF AVA' YSIS “>025 ':" “ Id_lll 045 jun D 08 um D Grld Addfcss J’ - .
e T AT > 50 pun fengih) . 122 pm [ Volume liters Screen Magnificatio X
Chrysolie 250 e tengul 01 pm 022 ym e creen Magnification
Amphibole Other Working Volume 2 mi Camera Constant "2_;,0 (O,di
_ Weiht __ orms Accelerating Voliage 100 KV :
ASPECT RATIO GO. Area (mm?) 00 _Oéz__ AhedArca ___ % Beam Current ) gm .|
O3 s No. of GO. to Analyze __ 202 K-Factor | s G
Filier Lot No. {{GE M & 1G4 Prepared By . _g Gz-. _ g . i
Approved By : Date - f qu{q /? Dae _ | =\ —Q-2—— Analyst S : /!«l‘IMQ ae )~/ i’ ﬁ L
Grid  [Structure Structure Dimensions (mm) . Fiber Classification EDS Analysis Comments ‘
Opeaing| Number Width | Length N.\:\#'TM CM| CD | CQ [CMQICDQLT UF | AD | AX [ADX] AQ |ADQIAZQ|AZZ|| Na| Mgl Si | Ca| Fe
S T T D < | B2 N = | I S ol IO | OO =1V o] 228 o | W2 i r/vmé\
2 =l 2oL as] A | et 2022l Epsal- w
3 ot 5 7Q/ A | A RRE
9 ) e |l g || ] 1 A3 | ||Eps #«¢ ff\z?
I 2N R L/ sl \ |eDsa T g
1 & F llo_. 2 . o | 2R |Epsa6 v
%: F./___J : Lt ZV_. - '//4' — — ’rl/‘é*t""(ﬂ(_E
— XS24 1. 1
al v e kas] . h
ol 7 2 2 _, S “Tveudlil
s — =- e
|Vl /701 | . ,
. . = 73
) e 116 | 56 A “Trevwdlils
1Z] v |5 1gs et i
Wl e 3 132 ! /
S 1 Mp Il T 1oy ik Lt0l2] |l | nesndi
OBSERVATIONS: Clean [] Other
: ' Debris Very Light ] Light [} Moderate 21 Heavy 2T Very Heavy [
Gypsum Very Light (1 Light (1 Moderate (] Heavy (1 Very Heavy (]

EMS LABORATORIES 117 West Bellevue Drive [1 Pasadena, California 91105-2503 [ . (818) 568-4065



‘Nl . PV VA7
jent __SC- 1§ EM " bN L7774

TEM ASBESTOS ANAL.YSlb Sf;mple No. _QW=b-H  Page 2 of

TYPE OF SAMPLE LENCTHS  FILTER TYPE/ AREA {mm ) .- DIRECT PREP 27 MICROSCOPE
Ar O wWaer 47 MiSesE O] . MCERT 3500 INDIRECT PREP [ : Serial No. 5420506 H60M, &1
Soil (] Bulk (] {pm) >05 (1 pC (3 4 Serial No. 542-05-3 H600B [ |
Oher 21000 MOND) - T
METHOD OF ANALYSIS 20 E Other
EPA 600r4-83-043 £71. 150 [ PCM R-a_nnc.' l: ] PORE SIZE } 6
, w2025 o b ulth 051 08 wm O : Grid Address® —
Chrvsotl LEVEL OF ANALYSIS ;2.0‘,.... n.-.._c.lhl. 0 27 0N Volume ____ lieers Screen Magaification _| €7 20D X
s " blo? Other Working Volome __ 2 ml Camera Constant 20 (]
mphibole Weight ___ omms Accelenating Voltage 100 KV
ASPECT RATIO G0. Area {mm") 00 _Oélj__ AshedArea % Beam Current { Q pm
N} st No.of GO. to Analyre __ 22 K-Factor 1 < a
Filer Lot No. {0 M 6441 Prepared By e [V
Approned By Daie - q A Date __{| =|\— Q7 Analyst &AM e ] 1 'b’ Z‘
Grid  |Structurd Struct Dimensions (mm) Fiber Classification EDS Analysis c . 1
. sStructure omments ‘
Opening| Number Width | Length | INavt T M| o | co jemQicoq) | UF | AD | Ax [ADX| AQ [aDQ|AZQ|AZZ|| Na| Mg| i | Ca| Fe s
RN RN VAN T L e enelde
(. || =] ,230 o z/f 1)
! V / >f- oGRS | N RO W l/,é . 1 A
Jzm) T/ 5 ézZ_ | ] 1 Y
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_l2al = = 2 T L 1
12 wmp || % bf A %
Sl Mo || 2 ] “_
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o X290 I A | B u P v o 1
271 e ¢ | 280 v o 4
28| > 3 7 ] "
aal mp |l |90 e 1
N ’ 4 7 -
20 | > 205 e vl
OBSERVATIONS: Clean [] Other
' Debris [Z/ Very Light [ Light (] Moderate JZ/V Heavy<Z] Very Heavy [1
Gypsum ]~ Very Light (] Light [ Moderate (] Heavy ] Very Heavy []

RNMEB FRARMS | ARORATOINRIFES 117 West Bellevne Drive [ Pasadena. California 91105-2503  [] . (8I8) 568-4n«:
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Cliemt __Sead EM wab By 25977
TEM ASBESTOS ANALYSIS Sample No. Q,.\r\/; 6- l’l Page = of ‘
TYPE OF SAMPLE LENGTUS FILTER TYPE / AREA (mm 1) .- DIRECT PREP jra] o . MICROSCOPE/
Air [ Waer (47 Al Sizes (EPA) [ MCEZS 38500 INDIRECT PREP (] : Serial No. 5420506 HG0A4E
Soil [ Bulk [ {pm) 205 K MO w Serial No. 542-05-3 H600B [ ]
Other >100) MCNCT - oneT e
METHOD OF ANALYSIS 200 Cies /i
EPA 6004-83013 21, 150 O S PORE SIZE >- _
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Amphibole Weight grams e Accelerating Voltage 100 KV
ASPECT RATIO GO. Area {mm?) 00 ,OQZ__ Ashed Ara % (, Bc’a:am Current
nelo sl No.of GO. t0 Analyze __ 22 K-Facor
Filer Lot No, L{a@lfl%/f##ﬁ Prepared By _@__ < :) ﬁ IJ L
Approved By Date - Date _{{={{-Q 2 - : Analyst ae /1 \
Structurd Dimensions (mm) Fiber Classification EDS Analwsis
Openi chl:__“ Structure - - - - - Comments
pening| Number Width | Length |Nax{ 18] oM | on| €0 jemolenQ}| ur | AD | ax {aDx] AQ JaDQlAazQlAZz}} Na|Mg] Si | Ca| Fe
v -
2l L v 5. | %i;l bl . o A= - _ _.:E)&Z_m&.@zi.
-———_52___ .-..M_,Q__-. 10 D> - i 1L
soRER Ll -PE . Eeauu u
3_%_ 5 16X L .
— ] -
B S O N i | A /4 | B P U 3 (o2 | {Es ﬁ 3 el
! 26 | Mo g 1sS17 . _
220 E 2 1o L = Tvendlde
2 | T Y [ <Y |l-
JU ' p 14
2] = 2 |30 ||l | o
(o ol | IS K210, B “Tyeurélle
ull Vo 120 oy . oy
[ R el | Y2 IR 1979, =S ot —Tvews [z
Yzl ¥_Ils o L 4
U A ['} | 1=y L "
OBSERVATIONS: Clean (1 Other
: Debri ~ Very Light (1 Light (J Moderate 35 Heavy 1~ Very Heavy (]
Gypsum (O]  Very Light [ Light (] ‘Moderate [] Heavy []  Very Heavy []

FE/7068 FNMS | ARMRATORIFS

117 West Relleviie Drive

1 Pasadena. California 91105-2503 [

. (B18) SAR-40¢



19-Nov—=1392 10:28:43

=25877-6-4, R, #01, 8A
Vert= 200 counts
Erniergy Counts

Q.51 334. ]
v
.25 &6, Mg
1.74 915. Si
3.70 11z, Ca
€. 39 125. Fe
Quantex)
0. 160 Range=
13=~Nov—-19928 10:33:5&

=S877-6—4, R, #0O&, SR
Vert= 200 counts
Eriergy Counts

0.51 e73. o

Vv

1.25 =89, Mg
1.74 1388. Si
=.71 =07, Ca

6. 41 =206, Fe

Quantex)

0. 160 Range=

Disp= 1
X—-Ray Lines

H

K

kel

K , @

L

K , Mg

K . 81

K , Ca

K , Fe
10. 230

Disp= 1

X~-Ray Lines

K , 0

L

K -, Mg

K , Si

K 4, Ea

K ., Fe
10,230

100 secs

47 secs
s VL,
. As L
10,230
= €363
100 secs
42 secs
s VoL,
. As L

Freset=
Elapsed=
v L,V
Mo K , As
Integral O
Freset=
Elapsed=
v L o,V
Mg K , As

Integral

0

10. 230
9486




159-Nov-1932 10:34:41

25877-6~4, K, #0%, SA Freset= 100 cecs
Vert= 200 counts Disp= 1 Elapsed= 13 secs

Emergy Caounts X-Ray Lines

0.51 4324, 0 K ,0 K , ¢V L ,V L .,V L .,

v L

1.5 357. Mg KM , Mg K , Mg K , As L , As L

1.74 91, Si K , 8i K

3.65 221, Ca K , CaHK

4.04 44, Sc K , CaK , CaK

6. 41 10&. Fe K , Fe K
Quantex)

0. 160 Range= 10. 230 keV 10,230
Integral O = 7922

13=Niov=133& 10:33:20

25877-6-4, R, #03, 5A Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 20 secs
Eriergy Coaunts X—Ray Lines
0.31 aas. 0 K ,0 K , %V L , %V L , Vv L ,
vV L :
1.26 603. Mg K. ¢ Mg K , Mg K , Rs L , As L
1.73 1933. Si K , Si K
3.70 485. Ca K , CaK
4,00 64. CaK , CaK
€. 42 215. Fe K , Fe K
Guantex)
0.160 Rarige= 10,230 keV 10,230
Integral 0 = 12395




19-Nov—-13392 10:36:&93

25877-6-4, &, #0106, 5AR
Vert= 200 counts
Eriergy Counts

0. 50 S06. O

v
1.85 327. Mg
1.74 1045,  Si
3.63 240.  Ca
6. 41 81. Fe

Quantex)
0. 160 Rarige=
13=Nov=-1992 10:43:45

25877-6—4, K, #15, SA

Vert= 200 counts
Eriergy Counts
0.31 373. a

v
1.395 =34, Mg
1.74 745, Si
3. 70 =16. Ca

Quartex)

0. 160 Range=

Disp=

1

X—-Ray Lives

K
L

K

K

K

Disp=

,

]

10.230

1

K

K

K

K

k)

keV

X-Ray Lires

r~x

Freset=
Elapsed=

Mg K , As L

Integral

Mreset=
Elapsed=

v L, Vv L

Integral

(&)

0

L

y

v L
As L
10,

D

secs
secs

[\

-

=30

8030

100 secs

v L
Rs L
10.

&4 secs

v



19-Nov—-133& 11:24:4

fia

&5877-6-4, B, #25, SA Freset= 100 sece
Vert= 200 counts Disp= 1 Elapsed= 44 secs

Eriergy Counts X—=Ray Lines

0. 50 S47. g K ,0 K , v L , Vv L , Vv L ,

vV L

1. 25 446. Mg K , Mg K , Mg K , ARs L , As L

1.74 1250. 51 K , Si K

3. 69 i38. Ca K , Ca K

6. 40 111. Fe K , Fe K
Quantex)

0.160 Range= 10,230 keV 10. 230
Integral O = 8546

19-Maxv~1392 11:25:34
25877-6-4, R, #35, SA Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 23 secs

Erergy Counts X—-Ray Lines

0,30 438. 0 K ,0 K , VvV L , VvV L ,vVv L ,

v L

1.&5 338. Mg K., Mg K , Mg K , As L . As L

1.74 1018, Si K , Si K

3. 70 240. Ca K ., Ca K

3.37 4e. CaK , CaK

6. 40 104, Fe K , Fe K
Quantex?

0. 160 Range= 10,2830 keV 10,230
Integral 0 = 8451
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LEVEL OF ANALYSIS LIS a e 05 [, 08 pm 3 Grid Address” .
Chrsarile i 250w ket 0l ;zle)/ 022 ym [ Volume ___ liers Screen Magnification —__J G Lo X
A ““."b'o. ' Other Working Volume _ 2 ml Camerz Constant 26 {{
mphibale : Weight 2rams Accelerating Voltage 00KV
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Sfﬂ/\ ('jL(\rfJ v

TEM ASBESNTOS ANALIS!D | s:::lplc No. _SW =64 5:;:""[)}“ —"/’;Q—Tf—

TYPE OF SAMPLE LENGTHS  FILTER TYPE/ ARFA (mm1j .- DIRECT PREP 2T vy~ MICROSCOPE
Air O Waer (47 Al Sizes(EPAV T - MCE 2T 385 1 INDIRECT PREP [(] : Serial No. 5420506 H600A (]
Soil (] Bulk (] (pm) >05 L] rC 4] Serial No. 542-05-13 H600B (1
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R Weiht _______ gmms Accelerating Voltage 100 KV . ‘
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F3/8@E FANS | ARNRATORIFS 117 West Rellevie Drive  [7]  Pasadena. California 91105-2503 [ . (818) 568-40«
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4]

19-Nov—=1328 12:13:

25877-6~4,c, #01, fm
Vert= 900 counts Disp= 1
Ererpgy Counts X-Ray Lires

Q. S0 =385, 0O K , 0 K .,
vV L
1.28 =362, Mg K , Mg K ,
1.74 7933, Si K ., 8i K
3.31 143, K K , K K
.69 1624, Ca K , CakK
4.03 =16, Ca K , CakK
€.41 as6. Fe K 4, Fe K
Quartex)
0. 160 Rarige= 10. 230 keV

19—-Nav—~1992 12:18:40

25877-6-4,c, HOE,FM
Verts= 200 counts Disp= 1
Erergy Counts X~Ray Lines

0.51 1146, 0 K ,0 K ,
v L
1.2S aiz. Mg K , Mg K ,
1.74 2474, Si K , Si K
3. 70 S60. Cak¥ , CaK
4. 04 30, Bc K 4 Ca K |,
6. 40 =29, Fe K , Fe K
Quantex)
0. 160 Rarige= 10. 230 keV

Mg

Mg

Freset=
Elapsed=
L. 4 v LU
K o, As L

Integral O

Preset=
Elapsed=
L , Vv L
K , As L

Integral O

)

’

k

100

4

3

secs
secs

10. 230

S0O049
100 secs
22 secs
vV L o,
As L
10,230
13177



19-Nov-—-139392 12:13:54

25877-6~4,c, #03,FM
Vert= 200 counts
Ernergy Counts

0.51 1375. (8]

v

1.285 1084. Mg
1.74 3103. 31

3. 70 580. La
4.03 91. Ca

6. 41 308. Fe

Quantex)

Q. 160 Range=

13-Nav—-13392 12:&1:16

25877-6~4,c, #04,FM
Vert= 200 counts
Erergy Counts

0.351 1533, (]

Vv

1.3295 1=83. Mg
1.74 35393, Si

2. 69 791, Ca

6. 41 371. Fe

Quarntex)

0.160 Range=

Disp=
X—Ray Lines

K
L

K

K

K

K

H

Digp=
X—Ray Lines

« .

L

K

K

4

]

1

o

Fe

10,230

1

| 03]

o]

K

K

K

K

K

K

100 secs
30 secs

Freset=
Elapsed=

(0]
- ()

o)

o
3]
i

Integral

100 secs
39 secs

Freset=
Elapsed=

Integral



(€8

HE

)

1'9-Naowv—133& 12:2

=2S877-6—4,c, HOS, FM
Vert= 200 counts
Erergy Counts

0. 51 S10. 8]

v
1. 85 412, Mg
1.74 11392, Si
3.68 265, C

Quantex?

0. 160 Range=

19-Nov-1939& 12:33:50

25877-6-4,c, #14,FM
Vert= 200 counts
Energy Caounts

0.391 438, 0

Vv

1.26 21, Mg

1.74 351, Si

3.68 1399. Ca
Quantex)

0. 160 Range=

Disp= 1
X-Ray Lires
K 4, 0 K

L

K 4, Mg K
K , 81 K
K 4, Ca K

10. 230 kaV

Disp= 1
X-Ray Lirnes
K 4, 0 K
L

K 4, Mg K
K 4, S1 K
K 4, Ca K

10. 230 keV

Freset=

Elapsed=

Integral ©

Freset=

Elapsed=

vV L, Vv L

Mg K , As L

Integral O

,

100 secs
6% secs

10,230

7445

100 secs
45 secs

vV L
As L
10,

?



1'3—-Nov—-1332 12:48:33

25877-6-4,c, HZ6,FM
Vert= 200 counts
Energy Counts

Q.51 &56. 0

v

1.25 S38. Mg

1.73 1433, =31

3. 69 246, Ca
Quantex?

Q. 160 Range=

9

Disp= 1
X—-Ray Lines
K , 0 H

L

K , Mg K

K 4, 81 K

K , Ca K
i0v. &30

Freset=
Elapsed=

v oL o, v

Mg K , As

Integral

L

L

O

k]

100

(VN
As L
10.

L]

n

L)

~©

—
N3

!

secs
62 secs



Analysis of Qer ;y I;ransml\jlssion Electron Microscopy

(EPA-600/4-83-043)

EMS No. 25877 Client SCHAFER & ASSOC.
Sample No. SW-7-4 Reference W.RGRACE

Date 11/18/92

Total Asbestos Fibers _ 11 MFL
Chrysotile Fibers 'BDL MFL
Amphibole Fibers 11 MFL
»> 5 Micron length (chrysotile) *BDL MFL
» 5 Micron length (amphibole) 3.2 MFL
Mass (Chrysotile) ‘BOL pg/L
Mass (amphibocie) 22 pg/L
More/Less than 5§ Chrysotile

Fibers in Sample LESS

More/Less than 5 Amphibole

Fibers in Sample . MORE

Poisson 95% Confidence Interval 8.6 to 14 MFL
Detection Limit 0.2 MFL

* BOL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns

O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 25 & UP
0 3 13 9 5 36
Particle Width - Microns
O - .04 .05 - .09 d - .14 .15 - .19 2 - .24 25 & UP
0 3 15 10 6 32

Aspect Ratio L/W
0 - 9.9 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 & UP
26 14 16 2 T 7

VI ERAC | ARMNAATARIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



dDUNU AtV —— T 4

TEM ASBESTOS ANALY>IS Sam'}‘,‘le‘m_*@w—‘vi T

TYPE OF SAMPLE LENGTHS  FUTER TYPE/AREA (mmi)  peeem DIKECT PREP.LT MICROSCOPE
Air (O Waier 27 All Sizes (EPA) O MCEJZ ¥ INDIRECT PREP (] T Serial No. 5420506 H600A [
Soil (3 Bulk O (un) 205 e MO /4 Serial No. 542.05-13 1600821
Other 21003 MCN O3 101795 -
METIIOD OF ANALYSIS 200 Other v ..
EPA 6004-83:043 21 150 O3 PCM Ronget PORE SIZE ?1 .
ange* [ fLi . _ § .
“(>(.25 wm width 045 pm 'l 08 wn [ pO Grid Address :
EVEI OF ANALYS 12025 p ) ) T
Chrvsatil & 250 pm length) of w27 0 um ) Volume _________ liters et Screen Magnification __{ ¥, (< X
Amryh blo: Other Working Volume __ 222 ml PPl Camera Constant 7277
phibole 6 ] Weight ___ grams ! Accelerating Voltage 100 KV
ASPECT RATIO GO. Area (mm?) 00 _O__L K AshedArea % ( _1 Beam Current [ pum
nE 10 No. of GO. to Analyze __,20 . G ( K-Factor I A
i li , Filter Lot No. Eo E M 9 olq.f 28 PreparedBy __ } >~ F Hiw
Approved By {42 pac 2 O Dae M- \\ - -\ -Q 2 Bl Anlyst T Al owe (! -1
. Dimensions (mm) Fiber Classification EDS Analysis
Grid |Structure
. S C
Opening| Number|  S(Tetere Width | Length |NAM T™| CM| CD | CQ [CMQ|CDQY | UF | AD | AX |ADX| AQ [ADQ|AZQ[AZZ{| Na | Mg| Si | Ca| Fe omments
L e | F XA {160l EPS Sitede
2 | & |25 =9 ] N 12 o]/ [/ |Ebs Treewtide
0% | F 2| 12o L 2] |ANEDX shep U« Yy
‘ - 1 -y o
L ((. ? . 5 g.-? PAVAEAR C/) S Tr<eceal il
0S| EHD ||z |t Ly _ .
el & Nz | v 2 ||| EPe spep 4T
L o1l © «|[-& Y0 L1 Liie| | 2| EDS
?2 (% .}C- g /‘Z/ &C L/ ) /,"lt’g-u.u—/ /k
&') (Tl jf" (’( , @ ( i —tlg ———
o | & |7 |1z C .
l | P ‘ (7 C'- ZY l/ —_—— . ——
_ "(17- -"[’ >\ .('7 w w’ - SN e
s E |20 L e~
l- \i T; 2, L{ e L Lo e —
(e | & fllo | %0 . ' | 2o VEDG - ~
OBSERVATIONS: Clean [] Other
Debris_3— Very Light (] Light (] Moderate 3 Heavy (]  Very Heavy [
Gypsum [ Very Light (1 Light (1 Moderate [ Heavy (1  Very Heavy (]

3/MXN\E EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 91105-2503 [ (818) 568-4065
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TEM ASBESTOS ANALYSIS smce sz me=i—5

TYPE OF SAMPLE LENGTHS  FILTER TYPE / AREA (mm+) - DIRECT PREP.ET” . ~ MICROSCOPE
g O Waer 27 AlSizes BV . MCELX 18503 INDIRECT PREP (] Serial No. 542-05-06 H600A (]
Soil CJ Bulk (] (um) >05 (3 PC [ MO Serial No. 542-05-13 H6008 [
Other >1003 MCN (] o O
METHOD OF ANALYSIS 20 Other
EPA 600483043 21 150 (3 = PORE SIZE
? PCM Range? () 045 D) 08 pm D) Grid Add
LEVEL OF ANALYSIS ~ *(2025 pun widih S e Ol , s — : '
Cheysotile 250 pm lengih) 01 pm 0.22 ym Volumc _ liters Screen Magnification X
Amohi Other Working Volume ___ 5 ml Camera Constant
mphibole Wei - _
eight ___ prams Accelerating Voltage 100 KY
ASPECT RATIO GO. Area (mm?) 00 __Qﬂ_ AshedArea ____ % Beam Current pm
Hwa s No.of GO.wAnallyze 7.0 G K-Factor
Filter Lot No. He EM Q019 A PreparedBy __ V& £
Approved By Date Date il-\\-G 2 Analyst Date
Grid |Structure S Dimensions (mm) Fiber Classification EDS Analysis . .
Opening] Number | Dtructure ; 1. - Comments
Width | Length ||NAM T™M| CM| CD |- CQ [CMQ{CDQ]| UF | AD | AX {ADX] AQ |ADQJAZQ]AZZ]] Na|Mg| Si | Ca| Fe
Gib ]l & | 4o )| v o cotr Aot
je N : . 7] / .
|1 EHNS / Ll [ \ebs .
S 1 75 j:' Q(/'L € ‘/ j7 L/ ﬁecuo«?{‘ fo
1< = 2, | 2% Le = T
20| £ |7 |37 rd
fr“; 4(41 F l Z’!? {/ /
’/"
7/‘7\, = l l S u/ 7
- - 4 P = " n "
25 | #(D |7 5% b L] 12 B3 Croerdatile
Zlt ] & 10 ]1%e % Tneceee L
OBSERVATIONS: Clean (1 Other
Debris (3] Very Light (] Light (] Moderate [} Heavy [1 Very Heavy [}
Gypsum [T Very Light (] Light [} Moderate [ Heavy (]  Very Heavy [

FMGO FMS LARORATORIFS 117 West Rellevue Drive  [T1  Pasadena, California 91105-2503 [ (818) 568-4065



12-Nov—1992 17:58:06

25877,SW-7-4, 1A, 01, FM FPreset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 25 secs
Erergy Counts X-Ray Lires
1.74 3419. Si K , Si K
3. 69 70, Ca K , Ca K
Quantex)
Q. 160 Rarnge= 10,2830 keV 10,230
Integral 0 = 12005

12-Naov-1992 18:01:31

25877,SW-7-4, 1A, 02, FM Freset= 100 secs
Vert= 200 counts Disp= -1 Elapsed= 45 secs

Ernergy Counts X-Ray Lines

1.26 ael. Mg K , MgK , MgK , As L , As L

1.74 S456. Si K s Si K

3. 31 152. K K , K K

3. 70 437, Ca K , CakK

6.41 SOE. Fe K , Fe K
Quantex?

0. 160 Rarge= 10,830 keV 10. 2830

Integral 0 = 18866




12-Nav=1332 18:06:01

25877, SW-7-4, 1A, O3, FM Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= S50 secs
Eriergy Counts X-Ray Lires
1.85 428. Mg K , MmgK , MgK y, As L , As L
1.73 2270, Si K , Si K
€. 414 487. Fe K , Fe K

Quartex) '
Q. 160 Range= 10.230 keV 10.230
Integral 0 = 14737



12-Nov=1338 18:16:30 LN Testng
25877, 8W-7-4, 1R, 04, FM Freset= 100 secs
Vert= 900 counts Disp= 1 Elapsed= 44 secs

Energy Counts X-Ray Lirnes '

1.25 1771. Mg K , Mg K , MgK , As L , As L

1.74 6426, Si K , Si K

3.69 1436, Ca K , Ca K

4, 02 136. Ca K , Ca K

.40 4393, Fe K , Fe K
Quantex)

0.160 Rarige= 10.230 keV 10. 230
Integral 0 = 30325

12-Nav—=1393& 18:21:26
25877, SW=-7~4, 1A, 04, FM Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 48 secs

Eviergy Counts X—-Ray Lines

1.29 378. Mg K , Mg K , Mg K , As L , As L

1.74 1503, Si K 4, Si K

3.63 2795. Ca K , CaK

6. 40 180Q. Fe K , Fe K
Quantex)

¢. 160 Range= 10, 230 keV 10.230

Integral © 11734



12-Nav=-1392 18:32:12

25877, SW=-7-4, 1A, 07, FM Freset= 100 secs
Vert= 500 counts Disp= 1 Elapsed= 48 secs

Eriergy Counts X—Ray Lires

1.28 643, Mg K , MmgK , MgK , Rs L , As L

1.74 3867. Si K , Si K

4,49 152,  Ti K , Ti K

6. 40 1134, Fe X , Fe K

7.07 183. Fe K , Fe K
Quantex)

0. 160 Range= 10, 230 keV 10,230
Irtegral 0 = 23151

12-Nov—-1392 18:49:36

25877, SW-7-4, 1A, 15, FM- Preset=
Vert= 900 counts Disp= 1 Elapsed=
Erergy Counts X-Ray Lires
1.85 10z, Mg K , MgK , MgK , As L , As
1.74 4546, Si K , 8i K
3.32 131. K K , K K
3.693 620, Ca K , CaK
E. 42 301, Fe K , Fe K
Quantex)
Q. 160 Range= 10. 230 keV

Integral O

100 gecs

48 secs
L
10.230
22880



12-Nov—~1992 18:53:4%

25877, 8W-7-4, 1A, 17, FM Preset=
Vert= SO0 counts Disp= 1 Elapsed=
Erergy Counts X—-Ray Lines
1.235 752, Mg K , Mg K , Mg K , ARs L , As L
1.74 3120, Si K , Si K
6. 40 686. Fe K , Fe K
Quantex)
Q. 160 Range= 10. 220 keV 10
Integral 0 =

100 secs
4B_secs

. 230
13401



13-Nov—-1992 16:31:00

25877, 8W7-4, R, 23, FM

Vert=

SO0 caunts

Ernergy Counts

1.01

7.05

Guantex’
0. 000

13z, Na
in
1073. Mg
6612, Si
99. K
135. Ca
2033, Fe
=78. Fe
Rarige=

Koy

Kooy
M

K

K

Disp= 1
X—-Ray Lines
K , Na
L
K 4 Mg
K ., Si
K 4, K
K , Ca
K , Fe
K , Fe
10.23

Freset= 100 gecs
Elapsed= 88 secs

ZnL , In L 4, ZIn L ,

Mg K o As L . ARAs L

10,110
Integral O = 29487



[

Sc*-~Les A7
TEM ASBESTOS ANALYSIS i e e e s
Sample No. Sw- ? - ¢ Page _ | of _
TYPE OF SAMFLE LENGTHS FILTER TYPE / AREA (mm$) - DIRECT PREP.EZT~ MICROSCOPE
Air (1 Vaer 21 AllSizes (ERV D - MCE [T 385 (3 INDIRECT PREP [} Serial No. 5420506 H600A [
Soil (L] Bulk 1 (wm) 205 (1 pC ] 34 ] Serial No. 542-05-13 H6008. (]
Other 2100 MCN (3 on 3
METHOD OF ANALYSIS 20 Other A
EPA 600/4-83:043 21 . 150 3 PCM Range* PORESIZE [ ' B
LEVEL OF ANALYSIS “20.25 yon widih s 1 08 D B Grid Address b -
Chrysaile 250 i lengthy 01 pm &2 2w : Volume ___  liters Screen Magnification z% 272 X
Amryhibolc Other A Working Volume 50 ml Camera Constant 3 O L
P 6 - Weight grams Accelerating Volage _e4—C2 100 KV _
ASPECT RATIO GO. Area (nm) 00 _O i Ashed Area % Beam Curvent _Q pm
0 10 No. of GO. to Analyze 20 G K-Factor JIX ‘
Filter Lot No. H_QE_M_CLO_l_q_Lf A PreparedBy __ \ ~ F ﬂ
Approved By Date Dae __ Wl=\\-Q 2 Analyst __ /Q/‘//ﬁ Dae __J =/ 352
Grld Structur Dimensions (fnm) Fiber Classification EDS Analysis
ng| Number Structure - T - Comments
/P‘j J / Width | Length | [NAM ™| cM| cp| cQ [cMQ|cpaf | UF | AD | Ax |ADX]| AQ |ADQIAZQ|AZZ]| Na| Mg| Si | Ca| Fe
‘ ~ - 1567 e v 3|2 Toemalhk. F0s
2 | F 6 | 824 % Ens
7
31 = | 6% 7 Erc
J | = s |25 v, £ns
51 F '% 75 Ik v/
61 ' 20 %Zh
Z\| - % | [20 v/ .
7
€ = 10O | 55 v 3 Yola |/ || £rs  Twmolid,
7 ,p f g( V] 3/0) yal i &S Iz mobl.
o | = |6 |Ys P
( ( l// D Z&l i/
|12~ %’ & 1 €0 4
ZINEA THEN /1 /
\f F Y 4o, v » Tt U e
I EXS Vv Y0 10l ke
OBSERVATIONS: - Clean [] Other
Debris (]  Very Light [] Light [ Moderateg "~ Heavy (] xery Heavy []
Gypsum [ Very Light (1 1,5 [ %ig,h!t @’Q/) @,"}%dﬁ?‘f dy e Ht;aéyﬁg@ ery Heavy (]

EMS LABORATORIES

117 West Bellevue Drive

(] Pasadena, California 91105-2503 (1]

. (818) 568-406:



, SChn e A2 55 A
TEM ASBESTOS ANALYSLS e ST e T
Sample No. ? o Page of _
TVPE OF SAMDLE LENGTHS FILTER TYPE / AREA (mm+) -DIRECT PREP.EZT~ ' MICROSCOPE
Ar( Walth/ All Sizes (EPA) (O MCE (A 385 (1 INDIRECT PREP (] Seriat No. 5420506 H60GA (]
Soil (1 Bulk (] (gm) 205 (1 PC 1 M Serial No. 542-05-13 H600B (]
Other 1003 MCN [ o7
METHOD OF ANALYSIS 20 Other
EPA 600/4-83-043 £21 . 150 (0 == PORE SIZE _
. PCM Range’ [-] 045 0 08 ym O Grid Add .
LEVEL OF ANALYSIS 2025 pn width - pm , rié nAess —
Chrvsalil ’ 250 pm lengihy 0l A 02wm O Volume . liters Screen Magnification X
A rysotie Other Working Volume —5Hp Camera Constant
mphibole : ; : 00 KV
Weight grams Accelerating Voltage ! .
ASPECT RATIO GO. Area (mm?) 00 _Oﬂ_ Ashed Area % Beam Curvent pm
g s10 No. of GO. 1o Analyze ____‘2_0 F G K-Factor
Filler Lot No. HOeE M G 01t A PrparedBy _ V =>
Approved By Date Dae __\l=\\-Q2 Analyst Date
Griq Structure Struciure Dimensions (mm) Fiber Classification EDS Analysis Comments
Opening] Number Width | Length | INAM TM| CM]| CD | CQ [CMQ|CDQ}] UF | AD | AX |ADX| AQ |ADQ|AZQ|AZZ| | Na | Mg| Si | Ca| Fe
2| k| 6 ) 6]s0 "
. [s1 uO W/
1% | = n | as v P
g1 e (2|24 ! 3102 11 || £2s 7emotile
@Bﬁ M L2 | 22 | b _lzxemoli %
| Fg;D 15 | 22 v/
li) 224 Mﬁ {6 Q5| il A Rl AR\ N T¥emol 2_
V123l mP || »| g0 | 1 e
29| M) > 130 V]
% — = —
28l = b 12X5 vd 79 okt
6| 1= 6 |2y / l
2H 1~ o s v I
Z{{ ’T} > ) Lﬁ Vi "
2] = || 3|70 1
OBSERVATIONS: Clean [ Other
Debris [ 1  Very Light [] Light [] Moderate [} Heavy ]  Very Heavy [
Gypsum [J  Very Light [] <y, Jight DA Moderate (I Heavy 1  Very Heavy []

/NG EMS LABORATORIES

117 West Bellevue Drlvey

[ Pasadena, California 91105-2503 [

(818) 568-40h5




JLU N Cv T )
TE ASBESTOS ANALYSIS oo sw-3-q e " 0 =
M A A b b Sdmple No. w- ;7 -4 Page of
TVYPE OF SAMPLE LENGTHS FILTER TYPE / AKEA {mm#) - DIRECT PREP.ET~ MICROSCOPE
4 H Air (1 WalchZ]/ All Sizes (EPA) (] MCE (A 385 (1 INDIRECT PREP (] Serial No. 5420506 H600A (]
o’ Soil (1 Bulk (] (pm) 205 (Z1 pc 3 343 Serial No. 542-05-13 H6008 (]
7 Other 2100 MCN (3 on O
- METHOD OF ANALYSIS 200 Other
p EPA 600/4-83-003 £ 150 (1] S PORE SIZE
: LEVEL OF ANALYSIS .E’E?L‘_i“:ﬁf’},;,;,‘, 045 ,m [ 08 ym O Grid Address
1) Chnsoile " > 50 g leagthy 0 A7 0 pm O Volume __ liters Screen Magnification ' X.
o) fsoe Other Working Volume _ 50 ml Camera Constant
; Amphibole 6 Weighh ____ grams Accelerating Voliage 100 KV
_ ASPECT RATIO GO. Arca (mm?) 00 _O i Ashed Area % Beam Current um
SH I I X No. of GO. to Analyze 20 F G K-Factor
Filler Lt No. HeE M Q01 A Preparcd By __ 1 2>
Approved By Date Date il-\-q2 Analyst Date
S'(rnclurt+ Dimensions (mm) Fiber Classification EDS Analysis
of Number|  Structure . : Comments
Width | Length |INaM TM | cM| €D | €Q [cMQjcDQf | UF | AD | AX | ADX| AQ [ADQIAZQ[AZZI| Na | Mg| Si | Ca | Fe
: = i v
= |2 = J2 12| | i Trerrol e
n)| 32 i Ll (g2 v y
N -
2= 2. | 4S i v
29| &l | 257 1, B
2 S lV)D | S BCD, N \/ Ve ]
7”[1 r ‘/f ' K \/ /4
sl / ~ _
27_F 6 1579 b L 220 | Ens Twemons.
¥ | [ | 2-| 26 AnY B
2| F 15 | 52C / W !
wol| 7 .= |[w / /
vl | re Y7 (2] V] Trpmatike
OBSERVATIONS: Clean [] Other
Debris (1  Very Light (] Light [} Moderate (1 Heavy [[1 Very Heavy []
Gypsum (3  Very Light (] Light (] Moderate (] Heavy [ 1 Very Heavy (]
FRARAAM R AC I AP AT AT 1007 Wt MW Mreea Nadan T Poradanme Califareeic MIAE 2EAT ] (010 £CQ ANCI



13-Moav—-1322 08:11:53

S2S877-7-4,B, #01, RS Freset= 100 secs
Vert= 200 courts Disp= | Elapsed= &5 secs

Energy Counts A—~Ray Lires :

0.350 557. 0 K , 0 K ,%V L ,V L ,V L ,

vV L

1.24 33E. Mg K , MgK , Rs L , As L

1.74 1185. Si K , Si K

3.70 =31, CaK , CakK

Quantex?
0. 160 Rarnge= 10.230 keV 10,23
1

Integral 0 = 0537

13-Nav—1998 08:13:22
=5877-7—-4, B, #02, RS Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= =7 secs

Ervierrgy Counts X-Ray Lires

0.951 442, O K ,0 K , v L , Vv L ,V L ,

VvV L

1.73 1183. Si K , Si K

Quantex)
Q. 160 Rarnge= 10,230 keV 10. 230

Integral 0O = Siz26e



13-Mov~1332 08:14:31

=25877-7—-4,B, #0353, RS
Vert= 200 counts Disp= 1
Eriergy Counts X—Ray Lines

G}

0.S1 o]

. ]
%

1.74 620. Si K , Si K

Guarntex)

0. 160 Range= 10. 230 keV.

13—-Naov—-1332 08:15:47

Freset=
Elapsed=

K , 0 K ,V L ,V L ,V
L

Integral 0 =

25877-7-4, B, #04, RS Preset=
Vert= 200 counts Disp= 1 Elapsed=

Energy Caunts X—-Ray Lires

Q.50 203. 0 K , 0 K 4,V L , VvV L ,

vV L

1.73 &608. Si K , 8i K

Quantex?
0.160 Range= 10. 230 keV

Integral 0 =

100 secs
30 secs

100 secs

o2 secs



ENERGY

13-Nowv—=1992 Q08:20:

COUNTS X—-RAY LINES
1044, 0 KA1, O HKAz, V LAL,
Q. In LAl, ZIn LAZ, In LB1
51i&. Mg KA1, Mg HRAZ, Mg KE1,
2630, Si KA1, Si KAz
£8. K HKR1, K HKA:E
ela. Ca KAl, Ca KAZ
76. Ca HKE1l, Ca KE3
o593, Mn KA1, Mn KAS
185. Fe KAl, Fe KAz
44, Fe KE1l, Fe HKR3
13-Nov—~1332 08:21:33
23877-7-4, R, #03, RS
Verts= 200 counts Disp= 1

Energy Counts

0.51 235, 0o K
vV L
1,85 186. Mg K
1.73 esz. Si K ,
3.71 98. Ca K
6.39 1. Fe K ,
Quantex)
Q, 160 Range=

QS

X—-Ray Lires

10.230 keV

25877-7—-4, R, #08, RS

vV LRz, V LEi, V LGI
Rs LA1l, As LA
Freset= 100 secs
Elapsed= 37 secs
s V L , V L , V L
s Mg K , ARs L , Rs L

10,2830
5175

]

Integral ©




13-Nav—1998 08:48:38

25877-7-4, B, #19, RS FPreset= 100 secs
Vert= SO0 counts Disp= 1 Elapsed= 26 secs

Ernergy Counts X—-Ray Lines

0.51 1=58. 0O K ,0 K , VvV L .,V L , Vv L ,

v L

1.25 855. Mg K 4, Mg K , MgK , As L , As L

1.74 cEe0nE, 531 K 4, Si K

3. 31 100, K K 4, K K

3.70 S81, Ca kK , LaH

6. 40 245, Fe W , Fe K

Quantex?
0. Q00 Range= i0J230 keV 10. 110
Integral 0 = 12013



ENERGY

COUNTS

1987.

163.

304,

13—-Mav=—19932 08:54:51

X—-RAY LINES

0 KA1, O KA,
Mg KALl, Mg HAZ,
Si KA1, Si KAZ
K KAl, K KA
Ca KA1, Ca KAZ

Ca KE1, Ca KBS

Fe KRi, Fe KAz .

13-Nov—-1932 03:16:18

25877~-7-4,B, #37, RS
200 counts Disp= 1

Vert=

Eriergy Counts

Q. S0

Quantex)

S59&. 0O K

vV L
53 Na K
in L

394, Mg K

£54, Ca K

iz8. Fe K

0. 000 Range=

vV LRAL, V

Mg KEl, As LA1L,

X-Ray Lirnes

s U K,
s Na K
y Mg K,
y Si K
y Ca K
, --e K

10,230 keV

289877-7-4, B, #2322, RS

LAE, V LEBi, V
Rs LA
Freset=
Elapsed=
vV L , vV L ,
In L 4 ZIn L
Mg K , RAs L ,

Irtegral

Q

LG1

100 secs
18 secs

Zl’l L [}

As L



| chote. ALe o3
TEM ASBESTOS A s L
ST ' NAL YSIS Sample No. Iw- ? -4 Page ([ of
TYPE OF SAMPLE LENGTHS  FILTER TYPE / AREA (mm1) - DIRECT PREP.ET~ MICROSCGPE
A O Waet 217 Al Sizes (EPA) O3 MCE .7 s 0 INDIRECT PREP [ Serial No. 5420506 HEOM [
Soil 1 Bulk (3 (um) 205 O3 cO) MO . Serial No. 542.05-13 H600B (227
Other ___ >0 0 MCN O wn O3
METHOD OF ANALYSIS 20 8 Other
EPA 600/4-83:04 21 150 [ pCM angé' ol PORE SIZE !§ .
, ) " width 04Sum 1 08 pm (3 Grid Address _
Chrvsoi LEVEL OF ANALYSIS ‘;2:5,,:. ....,:h‘, 04 fun A a3 Volume _____ —_ liers Screen Magniftcation gﬁé(él 2 X
Amm?ha: Other Working Volumc__ﬁQ_ml Camera Constant _7) " --
phibole Weight grams Accelerating Volage __HIKV
ASPECT RATIO GO. Arca (mm?) 00 _Qéf_ Ashed Area % Beam Current | IO
nel sl No.of GO Analyze 20 P FG K-Factor <,
Filer Loi No. HoEM Qo194 PreparedBy _ V2
Approved By Dae Date -\ (-\-87 Analyst Mmlgam 4[_%1‘2
Grid  |Structure Dimensions (mm) Fiber Classification EDS Analysis
Opening| Number Structure Comments
R Width | fength [INan] T8 | M| D | cQ [cMQlenQl | UF | AD | AX | ADX] AQ |ADQ|AZQ]AZZ}] Na| Mg Si | Ca] Fe
—t— — 7~
VAR NNE S| N - AL alply l2llepsil; i
2 I ol | I <> | O O O A~ 3| o] | |21BDS 2, Aebirh
—3 _fz_ig BN = 2fo {21 leos #3 Tremep|
D70 N el | S W72, | N O O T | 200 2] 1 Jﬁ)_s_—&_/;rzmﬁl
|~
B O 2l | S 74 | I O O T 210 1|1 || E2S4S remdl:
el F /D {RGD e ;’mif&%;__
211 < |2 l=2d ot Actinalily
gl |12 ] Tewdll
1 P 7 f
!O }’/ =3 2= ‘ I
21 r 2 199 LA B A
= s = S 160, Va i ol [\ et 3,
T I | T A 7
D 1% 3: 5;’}’ | »
OBSERVATIONS: Clean (3 Other
Debris I Very Light [ Light (J Moderate &= Heavy [ Very Heavy [0
Gypsum [  Very Light (] Light (1 Moderate {1 Heavy [ ]  Very Heavy [




' ' ' SChnlev A~ D
TEM ASBESTOS ANALYSIS oo sviza oo "h =5 ="
, Sample No. Sw- ? -4 Page £~ ___of
TYPE OF SAMPLE LENGTHS FILTER TYPE / AREA (mm+) - DIRECT PREP &1~ MICROSCOPE
Air 1 Waer 27 All Sizes (EPA) (3 MCE (A 385 (1 INDIRECT PREP (3 Serial No. 5420506 H600A (1
Seil (3 Bulk (3 (pm) 205 ] rc O MO Serial No. 542-05-13 H600B [
Other >100] MCN O on
METHOD OF ANALYSIS 200 Other
EPA 60014-83-043 21 150 O3 PCM Ranget £ PORE SIZE )/
' 2025 pin widk 045 m 1 08 pm [ Grid Address .
e OFANALISIS e o b 0 22O Volme ____ lies Sereen Magaification | GO () X,
A m(.)b'of Other Working Volume __ 20 ml Camera Constant __ )3 -~
mphbale Weight ________ gnms Accelerating Voltage 100 KV
ASPECT RATI0 GO. Area (mm?) 00 _9_51_ AshedAra ______ % Beam Current ] }Q pm
RH 0 I N I No. of GO. to Analyze 20 : K-Factor - n
Filer Lot No. HO E M 9 0191E A Prepared By _F_CZ__ /) lq [ZV Ny
Approved By Date Dae _ A\ -\\-Q2 Analyst g [thinepg 11 } :
Grit_j S(ruclu Slrudure Dimensions (mm) ﬁber ClaSSiﬁcation | EDS AnalySis Commenls
Opening] Number Widih | Length |[NAM TM{ CM{ CD | CQ [cMQicDQ] | UF | AD | AX [ADX| AQ [ADQ|AZQ[AZZ|| Na | Mg| Si | Ca | Fe
< ’— // . —
2 e | E 1€ |usolf | > Tremal; Iz
(] = || ¢ g0 (|«
1Y t— Y|4l |2 o _, .
—(‘f-— Fl )— 21201 “ " L Tyemolilo
_ . =
20| M |l & | gl — _JYemebls
— " . y—
_12) 2| N /=>4 | B — “Wemalle
5 laa| ¢ 5 lzollA
| Z . P A dl / ) p -
ar| ¥ A |27 o Twremolilo
P TS N i | /o WA | ot
° |9 | ¢ > (295 |/
h Ve Y —
Al v |2 o) 5 - orell]
= ab 3‘§T7(7P A 14
Q) = Wo |l e I O 4 R :
ey e || & {/KO ANV Allof | 24 e 40 Aelinel
OBSERVATIONS: Clean (J Other ._ |
Debris IZI/ Very Light ] Light - Moderate Q/ Heavy [ Very Heavy (]
Gypsum (] Very Light [ Light (3 Moderate [ Heavy (0  Very Heavy []
oA ™~ - =-—— e el o W S o e Y e L and an cams wwy . WR ¥R L oWw_ .t —

Ponndama MNolifarnia ATINE SN
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TEM ASBESTOS ANALYSID>  sonenoaw-3-0 e o2 —a_ -

=
TYPE OF SAMPLE LENGTHS FILTER TYPE / AREA (mm#) - DIRECT PREP.&T~ ' MICROSCOPE
Ar D Waer 27 AlSies(ERV O - MCE LA 385 [ INDIRECT PREP [] Serial No. 5420506 H60M [
Sail (1 Bulk [ (pm) >05 (1 rC O] W Serial No. 542-05-13 H6008 B/
Other ____ >100 MCN (O on -
METIOD OF ANALYSIS 20 e ——— 1Y
EPA 6001483043 £21 150 O3 = PORE SIZE N
. PCM Range* [ ly) , : LCL _
LEVEL OF ANALYSIS ~ *12025 pun widh s () 08B B Grid Address
W ’ 250 g tength . A w3 Volume liters Screen Magnification (G (O C X
Chrysoile 2 50 e kengih) 01 um pm z L g Vi )
Amnhibol Other __ A Working Volume _ 5D Camera. Constant Q2. 4
mphibole [ Weight grams Accelerating Voltage __ 100 KV
ASPECT RATIO GO. Area (mm?) 00 _O 67 AshedAra % Beam Current ____/ C/ pm
el s No. of GO. to Analyze 20 F G K-Factor [ 6
Filer Lt No. HOE M 019 0f A PreparedBy __ 1 & . N // ra.
Approved By Date Date W-\-942 Analysid CADate L1~ ik
Grid |Structure S Dimensions (mm) Fiber Classification | EDS Analysis
Opening| Number| Structure - - Comments
Width | Lengih | [NaM ™| cM| o | cQ jcm|cpq] | UF | AD | AX [ADX{ AQ [ADQ|AZQ[AZZ|| Na [ Mg]| Si | Ca| Fe
:,l_ A \'// ) ) S - - ~ewolids
2| - 2156 | - -
32 [~ -S| D el 'vamml)/vé
OBSERVATIONS: Clean [ __ Other
Debris jJZI”  Very Light (] Light (] Moderate (A Heavy (1  Very Heavy (]
Gypsum [ Very Light (] Light 1 = Moderate (] Heavy [ ] Very Heavy []

MMM ERAC 1T ADADATODIEC 117 Waet Nallovie Nvive [T 1 Pacadena. Califarnia 0108280 [ 1 (RIR)Y RER-A(



18-Nov—1393& 13:83:34

=28877-7-4,C, #01, SA Freset= 100 secs
Vert= SO0 counts Disp= 1 Elapsed= 33 secs

Erergy Counts X—Ray Lines

1.26 1011, Mg K , MgK , MgK , As L , As L

1.74 4154, Si K , Si K

3.31 114, K K , K K

3. 63 3340, Ca K , CaHK

6. 40 348, Fe K , Fe K

7.08 138. Fe K , Fe K
Guantex)

Q. 160 Ranpe= 10,230 keV 10,230
Integral 8 = 741

18-Naov—-19392 13:24:23
25877-7-4, C, #0&, SA Freset= 100 secs
Vert= S00 counts Disp= 1 Elapsed= 40 secs

Eriergy Counts X—-Ray Lines

1.25 39z, Mg K 4, Mg K , MgK , As L , As L

1.73 2823, Si K , Si K

3.31 26. K K , K K

.70 =91. Ca K , Ca X

6. 40 323, Fe K , Fe K

7. 06 133. Fe K , Fe K
Quantex)

0. 160 Range= 10, 250 keV 10,230

Integral 8 = 613




18~-MNov=-139392 13:25:26

25877-7—-4,C, #03, SA Freset= 100 secs
Vert= SOQ counts Disp= 1 Elapsed= 22 secs

Ernergy Counts X—Ray Lines

1.895 467. Mg X , Mg , MgK , As L , As L

1.73 1300. Si K , Si K -

3.31 43. K K, K K

3. 63 360. Ca K , Ca K

4,06 69. Sc K , Sc K

6. 40 Z68. Fe K , Fe K

7.03 43. Fe K , Fe K

Quantex)
0. 160 Rarnge= 10,230 keV 10,230
Integral 8 = €639
18-Nav—-1932 135:25:49

25877-7-4,C, #04, 5R Freset= 100 secs
Vert= S00 counts Disp= 1 Elapsed= 37 secs

Ernergy Counts X—Ray Lines

1.&5 1303, Mg K , MgK , MgK , As L , As L

1.74 S=86&. Si K , S5i K

3. 32 113. K K , K K

2.63 9z2. Ca K , CaK

4,05 156. Se K 4, Sc K , CakK , CaK

6. 40 749. Fe K , Fe K

7.0 106. Fe K , Fe K

Quantex)
0. 160 Rarge= 10,230 keV 1
Integral 8 = 88s

C'
I
()
o)



18-Nav—-1992 13:26:30

25877-7-4,C, #05, SA

Vert= S00 counts

Ernergy Counts

1.24 633, ing
1.74 354, Si
3.34 103. K
3. 69 568. Ca
4,02 &3. Ca
€. 40 448. Fe
7.05 60. Fe
Quantex)
0. 160 Range=

Freset=
Disp= 1 Elapsed=
X—-Ray Lires
K 4, MmgK , As L , As L
K , Si K
K 4, K K
K , Ca K
K 5, Ca K
K , Fe K
K, Fe K
100230 keV

Integral &

100
30 secs

secs

&1l



18-Nov-1992 13:37:35

-

25877-7-4,C, #13, SA Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= S50 secs
Ernergy Counts X-Ray Lines
1.28 =319. Mg K , Mg K , MgK , ARs L , As L
1.74 3348. Si K , Bi K
€. 41 264, Fe K , Fe K

Quarntex)
0. 160 Range= 10.230 keV 10,230
Integral 8 = 995



19-NMNav—-1932 03:09:54

5877, 7-4,C, #30, SA

Vert= 500 counts
Ernergy Counts
1.28 1364. Mg
1.74 S&80. Si
3. 31 2e29. K
3. 63 596. Ca
4,04 35. Sec
S. 87 37. Mr
&. 40 101&. Fe

Quantex) 123.  Fe

0. 160 Rarige=

Preset= 100 secs
Disp= 1 Elapsed= 35 secs
X=Ray Lines
K 4, MgkK , MgK , As L , RAs L
K , Si K
K 4 K K
X , Ca K
X 4 Ca K , Ca kK
K o, Mn K
K o Fe K
K , Fe K
10.230 keV 10.230
Integral 0 = 23950




Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. 25877 Client SCHAFER & ASSOC.
Sample No. SW-8-4 Reference W.RGRACE

Date 11/17/92

Total Ashestos Fibers 18 MFL
Chrysotile Fibers ‘BDL MFL
Amphibole Fibers 18 MFL
> 5 Micron length (chrysotile) *BDL MFL
> 5 Micron length (amphibole) 4.3 MFL
Mass (Chrysotile) *BDL pg/L
Mass (amphibole) 24 pg/L
More/Less than 5 Chrysotile

Fibers in Sample : LESS

More/Less than 5 Amphibole

Fibers in Sample _ ._MORE

Poisson 95% Confidence Interval 14 to 22 MFL
Detection Limit 0.2 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns

O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 25 & UP
0 3 10 15 6 47 .
Particle Width - Microns
0 -.04 .05 - .09 g - .14 .15 - .18 2 - .24 .25 & UP
0 5 13 23 7 33
Aspect Ratio L/W ,
0-99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 & UP
25 31 12 4 4 5
R

(/00 EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065
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TEM ASBESTUS ANALYSIS v soom o o0 = 2"

TYPE OF SAMPLE LENGTHS  FILTER TYPE / AREA (mm+) - DIRECT PREP £~ MICROSCOPE
TR Air O Water 7 Al Sizes (EPAV OO MCE (&~ 385 1 INDIRECT PREP (] Serial No. 5420506 H600A [
e Soil [ Bulk (3 (pm) 205 E— PC O U0 Serial No. 542-05-3 H600B £3-
V4 Other 2100 MNOD 7O
- METHOD OF ANALYSIS 200 Other
Py EPA S48 043,27 150 O = PORE SIZE ,
- LEVELOF Aatysss, one e MmO 8 O Grid Address o 2
'y Chrvsoiite C-22, ('12 ({) >50 pmr fengih) 0l 2T 02pm O3 Volume ___ liters Screen Magnification [0 X
- e 7 Other Working Volume __H 2 ml Camera Constant ___2 [ ]
. Amplibole _LIX____ i Accelerating Vollage 00 KV
-/ 6 Weight ________ prams raling Vollag :
ASPEQT RATIO GO. Area (mm?) 00 LL AshedArea % Beam Current (O pm
: ned 10 No. of GO. to A% p K-Factor [ 6
Filler Lot No. -1 O y Prepared By __1~ ; .
gl Povored By m Dae /L2 Date ,LL—:gh Analyst F . pu 2 [ ~5¢
,/PL._;L(.‘ =
()Gr,i,?n S,;ru“l:'crﬂ Structure Dimensions (mm) Fiber Classification EDS Analysis Comments
penifie) Number Width | Length ||NaM T™™] cM| ¢ | cq |cMQlcpg|| UF | AD | AX |ADX| AQ |ADQ|AZQ|AZZ{| Na | Mg| Si | Ca| Fe B
l 9 ( P 5 %’O v Z [0 :‘ ( 7—/’ "CEC(!//(‘[Q‘_
oo | F 1< (o - 21012 fooe ——.
b5 F N e v 2117117 V| —
Y| £ y oo v Slofat I e —
o] 5 1 S0 v ANIERES
56 & |[17 [ 1eg]|v —
97 | FE 2:£1 52 v Ta~caenl be
0% | E 2.5 {b< V] SUED# 437 Tr
e % — 1
it e N> |ss —
lo | &/ |l & |22 L _
t (. X S QLC'T v 74»’"?(!(_--0/. Lo
e = (o v — = —
3 N = R % I Op—
1S | £ < |lew v
OBSERVATIONS: Clean [ | Other _ . :
Debris [V Very Light I3 Light I3 Moderate [~ leavy i1 Very Heavy L}
Gypsum ] Very Light [ Light [} Mederate [ ] Heavy [ ] Very Heavy (]

3/ EMS LABORATORIES 117 West Bellevue Drive [ Pasadena, California 911052503 [ - (818) 568-4



TEM ASBESTOS ANALYSLS o’ stz pu 2lu=a =

TYPE OF SAMPLE LENGTHS FILTER TYPE / AREA (mm#) " .. DIRECT PREP 2~ MICROSCOPE

rm ArO waer 27 AlSzs®PA) I .. MCELX 38503 - INDIRECT PREP (J Serial No. 5420506 He00A [
el Soil (3 Bulk (0 (um) 205 O3 ol o B VY | Serial No. 54205-8 H600B (5
4 Ober 2000 MNO 0O S . |
- METHOD OF ANALYSIS 200 Other
Py PG 830827, 150 O = PORE SIZE
PCM Range* (] .
- P - LEVEL OF A\‘ALYS'S .‘20_25 pm width 0.45 ’1’" C] 08 ’U" E] G"d MdrCSS -
"y Chrysotile ' 250 pm lengih) 0 2l 02pm O Volome ___ liters Screen Magnification . X
o Amr;hs?bol : Other Working Volume __ 52 ml Camera Constant .
v « — Weight _______ grms Accelenating Volage K0 KV
'Y ASPECT RATIO GO. Area (mm?) 00 _O 6 AshedArea ______ % Beam Current _ pm
- 0O s 03 No. of GO. 1o Analyze K-Factor
~ Filer Lot No. HO up Prepared By _EQ,L. - 3
Approved By Date _ Date __1—\\=Q Analyst Date
Structurd Dimensions (mm) Fiber Classification . EDS Analysis
Opening| Number Structure - ' Comments
Width | Length NAM/TM cM] cp | 0Q IcMQICDQ] | UF | AD | AX [ADX| AQ |ADQ|AZQ|AZZ]{| Na| Mg| Si | Ca| Fe
PEEEE N VKX
- .S] CO|les .
2! E S 1170 | v 2102\ [[{ELS Toeacnlite
9 r. % | 2 ol
ZIE A e . % Tt
£ €11 v | e —
2 = S 1B v I —
15| E/pl 2 110 % [ p—
(LH P/‘D 2 -(— ’%/O v - v T T
< | F/pllz.Slac % o —
A, :
2721 £XU4 6o —
) > F : i 9 LR Vo /,x—e.cw—éﬁLL
=l T 12 Tlox ) AT |
OBSERVATIONS: ~Clean (1 Other i . _ N
" : . Debris L1 Very Light {J -~ .~ Light [ " Moderate [] "~ Heavy [ Very Heavy [
Gypsum []  Very Light [ Light (1 Moderate (1 Heavy (] Very Heavy (]

FIMMA e AC 1 ADAD ATOIOIIEC 357 Ut Dollarma Nrdun 71 Bacndpna Cplifornis 011052503 11 % (B18) 568-4(



colafe/ L Y27 T

TEM ASBESTOS ANALYSIS o dvaia Lo At

TYPE OF SAMPLE LENGTHS  FILTER TYPE / AREA (mm1) " DIRECT PREP (T~ . MICROSCOPE
Air O Waer 17 All Szes (EPA) (3 . MCE [ 385 O3 INDIRECT PREP (] : Serial No. 54240506 H600A (]
Soil 1] Bulk O] (pm) 205 [ PC O3 Ol N Serial No. 54205-83 H600B [
Other 2100 MCN (OO w0 S . '
METHOD OF ANALYSIS 2,3‘8 8 Other
EPA 600483003221 150 OO P ang ) PORE SIZE
P . m widt WMsem 08 pm (1] Grid Address
g VL OFANALISIS 208 el BT 024m O Volume s Screen Magaifcaion "}
A Wb:): Other Working Volume _ B0 ml Camera Constant :
mpbibole Weighh _____ gnms Acceleraling Voltage 100 KV
ASPECT RATIO GO, Area (mm) 00 _O 6 AshedArea % Beam Current e
O 0 No. of GO. 1o Analyae K-Factor
Filier Lot No. HO up Pmpa% 2
Approved By Date Date -\ = Analyst Date
0;;:';‘?" S,f,':'“b‘:" Structure Dimensions (mm) Fiber Classification EDS Analysis Co;nmen(s
2 Number width | Lengtb |[vaM M| oM | o [ ca Jemofepaf| ur [ ap | ax [aox| aq [apo[azojazz} [ Na | Mg| si | ca| Fe
9Bl ¥D 4180 4 Trewt Yo
b % el > 1 yo v .
ol e/p [ %] us 7 SRS —
Kyl I et 2 LY v ¢ —
2Ll = N B lus d e
) . 5| . : 2 )
6? p . 20 ‘g 08 d "-9 X’ /(7 3 F/& (P « k’v\"’Lé
2%l E Nl |20 1 -
. ? .
L(O F_ S‘ L(Q 4 7;1{::2(_'{1/{1‘&_.
Zlwrl F N & T=n ] T 11 =
bWel ¢ 4 | loo | | 1B ~ N1zl WELS, o ety
OBSERVATIONS: - Clean [ - Other - L ' o
o : - Debris (]  VeryLight (1~~~ Light (0 Moderate [0 ~  Heavy [ Very Heavy [J
Gypsum [J  Very Light [ Light [ ‘Moderate 1 =  Heavy 0 Very Heavy [1

FRMNMA EAACS T ARNOD NATOIRIFS 117 West Rellsvie Drive T 1 Pasadena. California 91105-2503 [ & (818) 568-



7

T M A ' ' | ’ Slie  _SThat el EMS Lab N~ _A Y 0T
.b bBbb ] US A[VAL {SIS Sample No. gl/*_‘ﬂ’ Page L{ of
TYPE OF SAMPLE LENGTHS  FILTER TYPE / AREA (mm3) pRecTRREP 2" ~° MICROSCOPI
Air O3 Waer 17 AUl Sizes (EPAV (T MEELY 38503 INDIRECT PREP (3 B Serial No. 5420506 H6004 T
Soil O Bulk (3 . (m) 205 O3 cl 340 ) Serial No. 542053 H600B (C
Other 2000 MCN [ o7 O e | .
’ ' 1 4
METHOD OF ANALYSIS 280 L Other 12
EPA 600/4-83-043.277 , 150 O3 2k PORE SIZE >-|
LEVEL OF ANALYSIS -ﬁfz‘?“ff.wl;?.h 045 pm 3 08 pm fR]  Grid Address
Chreai ANALYSIS 2150 o tengihy 0 2 02O Vome - liers gl Screen Magaification )
Amwb:); Other Working Volume _ 60 ml gl Camera Constant
phibole Weight gams QBN Accelerating Voliage 00 KV
ASPECT RATIO 60, Ara 00 06 aheddea % FAM  BanCumen o
nga a0 No. of GO. 10 Analyze ' K-Factor
Filier Lot No. HO up Prepared By _EQ_,E ™~
Approved By Daic Dae _ 11—\ =Q Analyst Date
Grid |Structurd Dimensions (mm) Fiber Classification EDS Analysis
Opening| Number| Structure - T - Comments
Width | Length FNANJTM CM| cp | €Q ICMQ{CDQ]| UF | AD | AX |ADX| AQ |[ADQ|AZQ|AZZ]] Na| Mg} Si | Ca| Fe
71 YG | é | Vi eccco (D fo.
U7l = T | A< % |
OBSERVATIONS: _Clean [ . Other : o S S
L - Debris OO Very Lighit i Light (1 . Moderate [(J Heavy (1  Very Heavy [
Gypsum (1 Very Light [ Light [] Moderate [ Heavy (] Very Heavy (]

FR/A0\G FAS | ARORATOIRIFS 117 West Rellevie Drive  [1  Pasadena. California 91105-2503 [ % (818) 568~



1S~Nov—19%8 03:00:17

25877, SW-8~4, A, O1, FM
200 counts

Vert=

Eviergy Counts

'S

1.

Quantex?
O, 000

15-Nowv=1992

332, Mg

1311. Si
236. Ca

158. Fe

1775. Cu
c254. Cu

Range=

09:04:25

=25877,SW-8-4,A, 02, FM
200 counts

Vert=

Eriergy Counts

1.24 396. Mg
1.74 1264, Si
3.69 414, Ca
8.03 1740, Cu
8.90Q 204, Cut

Quantex?
0. Q00 Range=

Disp=
X—-Ray Lines

K

K

K

K

H

K

Digp=
X—Ray Lires

K

K

K

K

K

]

i0.

10,

1

Mg

Cu

Cu

b

=4

1

Mg
Si
Ca
Cu

Cu

[ 1Al
)

K

K

Q

K

K

(e

Freset= 100 secs
Elapsed= 37 secs
, Mg K 4 As L , As L
kel 10,110
Integral 0 = 10780

Frecet= 100 secs
Elapsed= 40 secs
, As L , As L
keV 10,110

Integral O = 12086




15—=Nov—=1992 09113322

25877, SW—-8-4, A, 03, FM Freset= 100 =secs
Verts= 200 counts Disp= 1 Elapsed= 33 secs

Energy Counts X—-Ray Lines

1.25 a3ze. Mg K , Mg K , MgH , As L , As L

1.74 2704, i K , Si K

3. 32 77. K K + K K

3.70 S&7. Ca K ., Ca K

4,03 80. Ca K , CaHK

6.41 325, Fe K , Fe K

.04 1547. Cu K , Cu K
Guantex) 256, Cu K ., €Cu K

Q. Q00 Raripes= 10,830 keV 100110
Integral © = 16901

15-Nov—-1932 03:19:35
25877, SW-8-4, R, 04, FM ’ Freset= i00 secs
Verts= 200 counts Disp= 1 Elapsed= 31 secs

Ernergy Counts X—Ray Lines

1.295 470, Mg K , Mg K , MgK , As L , RAs L

1.74 1732, Si K , S5i K

3.68 436. CakKK , CakHK

4. 04 74, Sc K , CaHK , CaHK

6. 40 207, Fe K , Fe K

8. 05 1134, Cu K , Cu K

8.31 145, Cu K , Cu K
Quantex)

Q. Q0O Range= 10.230 keV 10,110

Integral 0 = 11992




15-Mav=1'992 09:27:08

25877, SW-8-4,A,05,FNM Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 31 secs

Energy Counts X=Ray Lines

1.25 1223, Mg K , Mg K , MgK , As L , As L

1.74 4043, S8i K , Si K

3.70 438, Ca K , Ca K

6. 41 &30, Fe K , Fe K

7.07 96. Fe K , Fe K

8. 05 15847. Cu K . Cu K

8.3z 138. S K, Cu K
Quantex) :

0. 000 Rarmge= 10,230 keV 10,110
Integral 0 = 20732

15-MNov—193& 03:43:31
25877, SW-8-4, A, 19, FM Freset= 100 secs
Vert= 500 counts Disp= 1 Elapsed= 26 secs

Ernergy Counts X—-Ray Lires

1.235 117€. Mg K , Mg K , Mg K , As L , As L

1.74 4631, 8i K . 51 K

3. 31 144, K K , K K

3. 68 813. CaK , CaK

4,03 101, CaK , CaK

6. 40 489, Fe K . Fe K

a.0% 2007, Cu K , Cu K
Quanrtex) c89. Cu K , CuM

0. 000 Rarige= 10,230 keV 10,110

oy

Integral O = 23287



1S-Nov=19392 039:354:0%

25877, SW-8-4, A, 30, FM

Vert= 200 counts
Ernergy Counts
1.25 803, Mg
1.73 =565, Si
3.68 £648. Ca
8. 04 i6&s. Cu
8. 31 233. Cun

Guantex)

0, Q00 Fange=

Digp=
X—-Ray

K

K

K

K

¢

Freset= 100 secs
1 Elapsed= 48 secs
Lines
Mg K , Mg , As L , As L

Si K
Ca K
Cu K

Cux K

230 keV 10,110
Irtegral O = 13121



ENERGY

15-Nav-13992 10:00:51

235877, 8W~-8-4,A, 37,FM

COUNTS X—-RAY LINES
230, Na KAl, Na KAz, Zn LAl, 2n LRZ, Zn LEB1, ZIn LG1
2165, Mg HKR1l, Mg KRz, Mg KEt, As LAl, Rs LAZ
10448, Si KALl, 8i KA
312, K KQI; K KAz
30S1. Fe KR1l, Fe KAZ
410, Fe KEBl, Fe KE3
=788. Cu KA1, Cu HAE
350, Cu KEl, Cu KBS
15-Nov=-1992 10:13:03
25877, SW-8-4,A, 45, FM Freset= 100 secs
Vert= SO0 counts Disp= 1 Elapsed= 27 secs
Eviergy Counts X—-Ray Lirnes
1.29 1030, Mg K , MmgHK , MgK , As L , Rs L
1.74 2760. Si K , Si K
3.69 80=. CakK , CakK
4.04 60. Sc K , CaK , CakK
E.41 443. Fe K , Fe K
7.01 50. Fe K , Fe K
8.06 1139. Cu K , Cu K
Guantex) 130, Cu K , Cu K
Q. 000 Range= 10,230 keV 10.110
Integral @ = S2977



_S_CL\ m__I_f 1/

. : _ ~ ) ~ient _ EMCT-bN~ 47 T T _
TEM ASBE>DTOU>S ANALXYSLE>  simpeno. Sw=-2-9  page ot .
TYPE OF SAMPLE LENGT! I'IS FILTER TYPE / AREA (mm+1) . DIRECT PREP E2~ ' MICROSCOPE
Air O Waer &1 Al Sizes (EPA) () MCE [ 385 3 INDIRECT PREP (] Serial No. 542-0506 H6004 (J
Soil O Bulk O] (um) 305 O e w0 Serial No. 542053 H6WB.ET
Other >100 MCN [ on 431
METHOD OF ANALYSIS 230 L] Other
EPA 6004-83.043.21 . 150 pCM angc', A PORE SIZE
o “(0.25 ui widh 045 m 3 08 pm Grid Address
o m"cl‘EVEL OF ANALYSIS_ (;(;(z,s‘:" ln:ngt:hl; 0l T 2pmO Volume ______ liters Screen Magnification _{C-( [0 (D X
A mry;ibolc Other Working Volume _ 600 _ ml Camena Constant __ 27} -
P Weight grams Accelerating Voltage 100 KV
ASPECT RATIO GO. Arca (mm?) 00 _0_6L AshedArea % Beam Current 1D pm
0O s No. of GO. to Analyze P K-Factor \)'4-(:7
Filkier Lot No. 1O y Prepared By _-EG_‘E : 0 ' . o
Approved By Date Date _ =\ -=Q Analyst .~ ~/Date .u:ié_l'{ 2
ocri‘-’ Structuy Structure Dimensions (mm) Fiber Classification EDS Analysis Comments
pening| Number Width | Length |[vaM ™| cm| o | cq jcmalcpg]| UF | AD [ ax [ADX( AQ [ADQ|AZQ|AZZ|| Na [Mg] Si | Ca | Fe
1\ | Y/ o) L{g)/ "// - A |l 25 £l Fremé il
2.1 ;) Ulsyg T 2ol W eps a2, Tramsld
) — Y Q_S/ g sllo[2 Dl EDS F3: Tremoli
- = - . )
Y 7~ WL g2 /7-/ 2liol2] | || Eosty,; Tvén
1 ¢ RE Vo) ] 3| al2 1 1 ||zosmy; “Tremllds
2.1 61 D Y| S led A Temslla
e <lay - .
<1 v L 1<y A “
1 - - 7 . /
A e |.Z2 16 D, % ‘A
2 |1z D2 257 A u.
2 F“ 2 éS: 10 I u
| el (g5 BB " |
|5 r} 3 75 o B 21 ) é()S#I‘S_,' )/yam[.@
OBSERVATIONS: Clean (] Other o
‘Debris iZ1  Very Light ] Light L] Moderate == Heavy.i=9 Very Heavy ]
Gypsum [  Very Light (] Light [ Moderate [ ] Heavy (1  Very Heavy (]
[RAAAD FMS LLARORATORIFS 117 West Bellevue Drive  [1 Pasadena, California 911052503 [ (818) 568-40



- TEM ASBESTUS ANALYSLS s sitam M=y 200
! b U A AN Sample No. gh/*_'ﬂ"’f Page =z of
TYPE OF SAMPLE LENGTHS FILTER TYPE / AREA (mm+) . DIRECT PREP (3~ ’ MICROSCOPE
Air O Waer 17 All Sizes (EPA) (3 MCE [ 385 (3 INDIRECT PREP (3 Serial No. 5420506 H600A (3
Soil (J Bulk (] (pm) 205 O3 PC O3 M0l Serial No, 542-05-3 H600B [-)-
Other 2100 MCN (O o3
METHOD OF ANALYSIS 230 Other
EPA 6004-83.043.277 150 O PO Tt PORE SIZE o
LEVEL OF ANALYSIS  "120.25 10n widh 045 O3 08 pm (3 Grid Address __{ b _
Chrysoiil > 50 g lengthy ol pm2ZT 02 pm Volume _______ liters Screen Magnification X
Amphibale Other Working Volume __ £ ml Camera Constant ‘
Weight grams Accelerating Voltage 100 KV
ASPECT RATIO GO. Area (mm}) 00 O 6\5 AshedArea _____ % Beam Current 1) pm
uel s No. of GO. to Analyze P K-Factor \ - o
Filier Lot No. O y Prepared By _E&E 2 A ,
Approved By Date Dae _ -1\ —-Q Analyst O ° W Date L1~ M :’112
0(;,@ Structure Structure Dimensions (mm) Fiber Classification EDS Analysis Comments
pening) Number Width | Lengh |[Nard ™] oM cp | co Jomalcool] ur f ap | ax [anx AQ |apQ|Aza|zz] | Na | Mg] Si | Ca | Fe ‘
’/ ——
o | NieR W)t A | Teewlile
(¥ E_ {5 % A~ — e il
1 \‘/‘/ Q" D Iﬁf 9 1~ AA
Z/L v;l\ ‘P 3 So T ()
AR = 2 122 v O
M| ) | ¢ | €O ] '
L -
25 é AN 60 “ I 2 (Dl Ul zps BZS Tye
okl W2 1Y | Tvewdl e
1 2% ¢ < Lok o I
Qg | 2 | )0 A x "
29| S 192 AL .
@ 2 J)Kq @ Y ! ~ A
OBSERVATIONS: Clean (] Other : : y '
‘Debris [ - . Very Light {1 Light (] Moderatec— Heavy =1~ Very Heavy [
Gypsum CJ°° Very Light U] Light (1 Moderate (] Heavy ] Very Heavy [

FRMNE FNS 1| ARODRATORIFS 117 West Bellevie Drive [ Pasadena, California 911052503 . [  (818) 5684



9'\\ 19 S EV-“ablr £ 2T 7

r v . P : r lien (L.
FEM ASBEI) TUS ANA_LISID Sample No. Sw- ﬁ’l’l Page =2 of
TYPE OF SAMPLE LENGTHS FILTER TYPE / AREA (mm$) .. DIRECT PREP Z’ ' MICRdSCOPE
Ar O W &7 AlSes PO . MCELZY” 850D ' INDIRECT PREP (] Serial No. 5420506 H600A
Soil ] Bulk O3 (pm) 205 ] PC MO Serial No. 5420513 H600B LI
Other 200 MCN O on 3
METHOD OF ANALYSIS 2500 Other
EPA 600148300321 . 150 O3 2" PORE SIZE
PCM Range* (] '@
Chrysosle 250 g teogihy o 2T 0Rpm(] Volume _____ liters Screen Magnification _\[:ﬁ_l_(“LO__ X
Amphibole Other Working Volume _hpn_ ml Camera Constant
: Weight ______ grams Accelerating Voltage I(X) KV
ASPECT RATIO GO. Area (mm) 00 _O 6 Z Ashed Area % Beam Current 160 wm
O a0 No. of GO. 10 Analyze %0 p K-Factor _{- [
Filier Lot No. [4 € y Prepared By __E%'_ g g! : t/ :
Approved By Date Dae _ {1 —1\\ Q Analyst 9 * h Date )__Ll_.ﬂl_}_%}
Grid |Structurd S Dimensions (mm) Fiber Classification EDS Analysis c
. tructure t
Opening| Number Width | Lengtn |[Nnar ™| oM oo | cQ jemolepq]| UF | AD | AX | ADX] AQ {ADQ[AZQ[AZZ} | Na| Mg Si | Ca| Fe omiments
- - =
2 1 3) F il S | 62 = /e dWle
22| v |F 13 — W
2% ] 162 P "
syl (19 140 lle
OBSERVATIONS: - Clean (1 = Other - : _ CL .
S : . 'Debris [ - Very Light (J - . Light L1 = Moderate =2 Heavy [~ Very Heavy [}
Gypsum (0  Very Light [ - Light (] Moderate [] Heavy (1 Very Heavy (]

B/ EnQ 1| ARMNRATORIFS 117 West Bellevue Drive [ - Pasadena, California 91105-2503 - [ - (818) 5684



16-Nov—-1332 13:52:33

2S877-8-4,R, #01, SR Freset=
Vert= 200 counts Disp= 1 Elapsed=
Ernergy Counts X-Ray Lines
1.23 S10, Mg K , MgK , MaK , Rs L , fAs
1.74 1886. Si K , 8i K
3. 69 348. Ca K , CaHK
€. 41 251, Fe K , Fe K
Quantex?
' 0., 160 Rarige= 10,230 keV

integral 0 =
16-Nov=13992 13:53:33

235877-8-4, R, #0OZ, SA Freset=
Vert= 200 counts Disp= 1 Elapsed=
Erergy Counts X—Ray Lires
1.29 cE6. Mg K , MgK , MgK , As L , As
1.74 10635. Si K , Si K
3.70 189. Ca K , CakK
€. 40 123, Fe K , Fe K
Quantex)
0. 160 Rarge= 10.230 keV

{ntegral © =

100 secs
34 secs

L

100 secs
28 secs

10,230
10336



16—-Mov—-1992 13:34:02

=25877-8-4, R, #03, SR Freset= 100 sece
Vert= 200 courts Disp= 1 Elapsed= 42 secs

Erergy Counts X—Ray Lirnes

1.23 470. Mg K 4, MgK , MgK , As L , As L

1.74 1685. Si K , Si K

3.70 326, Cak , Cak

€. 40 2E7. Fe ¥ , Fe K
Quantex?

0. 160 Rarnge= 10. 230 heV 10,2

- U
O &
(3
1
>

integral 0 =
16-Nov-1399& 13:55:18

25877-8-4, K, #04, SA Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 19 secs

Eriergy Counts XfRay Lines

1.25 293, Mg K , Mg K , Mg K , As L , As L

1.73 9€48. Si K , Si K

3.28 41, K K , K K

3.68 202. Ca K , Ca K

6.4l 134. Fe K , Fe K

Quantex)
0. 160 Rarige= 10.230 keV i
Integral O =

[(X]
[}

w o
~
o
G




16-Maov—139392 13:35:4

Z5877-8-4, R, #0353, SR Freset= 100 secs
Vert= 200 counts Disp= 1 tlapsed= 39 secs
Erergy Counts X-Ray Lines
1. 26 621, Mg X , mgK , MgK , As L ., As L

1.74 Zeel. S5i K 4, 51 K
3.68 467. cCa K , CaHK
€. 41 &9, Fe K , Fe K
Quantex?
0. 160 Range= 10,230 keV _ 10,230
integral 0 = 16126




16-Nov—1332 14:09:17

25877-8-4, R, #15, SA Preset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 31 secs

Eviergy Counts X—Ray Linres

1.25 548. Mg K , MgK , MgK . As L , As L

1.74 1881. Si K , 5i K

3.28 EE. K K o, K K

3. 69 423, Cak , CaH

6. 40 =25, Fe K , Fe K

Quantex)
0.160 Rarige= 10,230 keV 10. &30
' Integral © = 168
1E6-Nav—1992 14:03:41

25877-8-4, B, #2595, SA _ Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 44 secs
Ernergy Counts X—Ray Lires
l1.34 1301. Mg K , Mg K , ARs L , Rs L
1.74 4358¢&. Si K 4, 81 K
3. 30 15&. K K , K K

3. 63 1091. Ca K , Ca K
6. 40 461. Fe K , Fe K
Quantex?
0. 160 Range= 10.230 keV 10,230

Integral 0O = 24766
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TEM ASBESTOS ANALYSIS Soie Sooiby  hos ™4

TYPE OF SAMPLE LENGTHS  FILTER TYPE / AREA (mm4) ... DIRECT PREP &~ . MICROSCO
Ar Ower 7 AiSesERRI O .. MCELY 380] INDIRECT PREP [ : Serial No. 5420506 H600A {
Sl (3 Bk (3 . (um) 205 O3 cO wa . Serial No. S50 H600B {
Odher 2100 MONO w3
METHOD OF ANALYSIS 280 Orer
EPA 6004-3.043.27 . 150 O3 2™ PORE STZE ' |
PCM Range* () WmO 08 mO Grid Add _£
LEVEL ()p ANALYSIS *(20.25 g width p pm fess
Chrysotie . 250 pne kength) 0l pmf 2T AN pm O Volume Screen Magnificats
Amphibole Other _____ Working Volume _5:&_ ml Camena Constant
' Weight ________ gnms Accelerating Voltage ml(V
ASPECT RATIO GO Ara (mm?) 00 _O 6 AshedAma % Beam Current
g 10 No. of GO. 1o Analyze P K-Facor ] Q, ,
Filier Lot No. HHO y Preparcd By _EG;L_ -
Approved By Dakc Dac _1=11-Q Analys S_‘AKLM@/D& ,U_’LZ_?
Grid |Structurd Dimensions (1am) Fiber Classification EDS Analysis
Opening| Number| S!rocture e - Comments
Length NAM ™| cM| o] 0Q [cMQICDQ] | UF | AD | AX |ADX| AQ |ADQ|AZQ AZZ]| Na|Mg| Si | Ca] Fe
L L mp f[ 5 122 AN 2l LT 2 oss) Ve
21 F L& % A5 A T EDsf2. .t

—1 2 | 7 |24y | e a2l U2 ez dolin
U | 2 12221 | | - ~ | sl || lersHy e
S = Q\-Sﬂ 22 ' : .

1 b6 Mo L2l ol -~ 2100t 12 ][ evsdb Teme
2 om0 || 7| 3% | b —yemiule
L= 2120 R

| a1 v I 5]1a< - A Tre -,no-liL;_'
' ol \,// q,, /VAT) : v l\
-_ TN el e B - -
PRSI Eains B Z STk
(B ] = | 2| BT v 9 5 I I 1 RIS
/Y F 225 AT 11T T
OBSERVATIONS: = * Clean (] - . Other - U :
AR : . Debris A~ Very Light £ - °.* Light [ .7 Moderate:E5~ Heavy m ) Very Heavy C
‘Gypsum ]  Very Light [(J - Light (] ‘Moderate (] - Heavy C1  Very Heavy [

R AN '-—-
ACS Y AP AT 11y Vet Walleeme Pidwn 71 Pocadenn Colifarnin QIINS280T T} 2. (RIRY KAS
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TEM ASBESTOS ANALYSIS i dvisin Ei™" =%

TYPE OF SAMPLE LENGTHS  FILTER TYPE / AREA (mm #) * .. .DIRECTPREP LT~ T MICROSOOP!
ArD W MSe(EPA O . MY 380 INDIRECT PREP (3 : Scrial Na. 5420506 HO0A
Sl O Bk O3 (um) 205 O3 O 3403 . Serial No. $0-05-8 H00B £
Oher 200 MONO o O o '
METHOD OF ANALYSIS 25003 Otber
- >000 : -
EPA 6004-83.003.27 . 150 O3 PCM Ronge* O PORE SIZE .

e Fe A » WS 08 pad Grid Address
Mmuommm_ 2018 pm it U ST 2mO Vome ______-_ luers mmarﬁ%ﬂ_%‘;:
Amphibole Other Working Volume _ 90wl Camera Constant ___ 1+ -

' : Weight . gans Acccknating Voltage 0oKv
ASPECT RATIO GO. Area (mm) 00 06 AsedAma % Beam Current T p
0O 10 No. of GO. 1o Analyze- P _ Khaor ___|. &5
' Filer Lot No. HO y Prepared By . :
Approved By Dakc | Dzk‘lk;_\'LE—g;‘_E AmlﬂSMDu (-7 Ie
Grid  {Structurd Dimensions {1nm) Fiber Classification EDS Analysis
ing] Number | Str=ctore o T o ™| | o 00 lemo{coof [ ur | ap | ax {apx]| aq [apQ[azo|azz{| Na [ Me[ si [ Caf e ne
21l F N1l ) LA d
il e e 4 .
'/qi F 47 P L Tvemd e .
L1 [9] & |
|
QBSERVAT[ONS: " Clan[) . . Other ____ LA N L
AT : . Debris (] Very Light L1 -, * Light C1 - “'Moderate 1 ~ . Heavy [J Very Heavy [
o Gypsum [J  Very Light I3 . Light [ - Moderate [ Heavy 1  Very Heavy [

&TY A o~

-
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17-Now—1338 13:21:44

25877, 8W-8-4,C, #01, SA

Vert= 00 counts
Eriergy Counts

Disp= 1
X~Ray Lines

1.25 344, Mg K , Mg K ,
1.74 1756. Si K , 8i K
3.68 217. Ca K , Ca K
€. 4= 188. Fe K  Fe K
Guantex)
Q. 320 Range= 10, 830 keV

332 13:23:00

17-Mav~—1

25877, SW—8-4, C, #02, SA

Vert= 200 counts  Disp= 1
Evergy Counts X—-Ray Lines
1. &5 £80. Mg K , Mg K
1.74 2275, Si K , 51 K
2. 63 428, Ca K , CaHK
6. 40 =8e. Fe v , Fe K
Quantex?
Q. 320 Range= 10.230 keV

Freset= 100 secs
Elapsed= 23 secs
Mg K , ARs L , As L
10,230
Integral O = 11353
Preset= 100 secs
Elapsed= 18 secs
Mg K , ARs L , As L
10,230
Integral 0 = 13079




Yo 1.

17-Nov-1332

13:31:08

25877, SW—-8-4, C, #0&, SA

YVert=

Quantex?

0. 320

OO counts
Ernergy Counts

Digp=

Freset=
1 clapsed=

X~Ray Lines

197. Mg K
1058. Si K
86. Ca K
184. Fe K
Range=

s

3

9

10.

Mg K , MgK , As L , As

.
{
e

) keV
Integral O =

100 secs
23 secs

10.230
10058



/Scl.,.s__e.“/

TE A ~..ent - EMS T OOYNe Tz e -
M SBESTOLS ANAL .YSIB Sample No. Sw =Y Page of
' TYPE OF SAMPLE LENGTHS FILTER TYPE / AREA (mm1) DIRECT PREP.EZT” MICROSCOPE
Air [ Waier L2 All Sizes (EPA) (T MCE (3 385 (1 INDIRECT PREP (3 Serial No. 542-05-06 H600A (T
Soil (3 Bulk (O3 () >05 B PC O 34 Serial No. 542-05-13 H600B E3—
Other 100 MCN O o7 L
METHOD OF ANALYSIS e Oter
EPA 60014-83-043 17 150 () = PORE SIZE
PCM Range* (1 . -
ol - 045 um [ 08 pm ) Grid Address
LEVEL OF ANALYSIS (2025 i widh # . : i 3
Chrvsotile /@,754 250 pm length) 0f pm A 022w O Volume ______ liters Screen Magnification _| 77 l < X
e  Other ______ Working Volume __F £2_ ml Camera Constant Z)Z Vi
Amphibole : KV
6 Weight grams Accelerating Voltage 10
AS ECT RATIO GO. Area (nm?) 00 © ? o Ashed Area % Beam Current E & pm
51 No. of GO. 10 Analyze B K-Factor
Flller Lot No. _{{@ & mqalfd HE Prepared By __ Zf ;G_ N ol , x
Approved By KM 127 2 ' Date N=1-97 Analyst E“ (. Date =18 ~S L.
Grid |Structurd Structure Dimensions (mm) Fiber Classification | EDS Analysis " Comments
Opening| Number Width | Length | {NAM| TM] CM| CD | CQ [CMQ|CDQ]| UF | AD | AX |ADX| AQ [ADQ{AZQ{AZZ|{ Na|Mg| Si | Ca} Fe
(A ¢ 6 120 |l
oz | 2, 129 v/
ﬁZf/ WY __ -
2 |ps | &  H2s| SO LU0l 1] ||EDS fneacolik
o] _lot | & A e vy
S8 _
é 0; =5 é 927 i 2110 /6 l EPE fu ﬁCCCO-(/;\/‘\—'
1= T
_ 106 F 2 | 2% v ! - N
271 £ [l IS % 3102 | JELS Treecety
AR NV 2 | 1o — 210l 2 [ EAN Tneecst
OBSERVATIONS Clean [1 - Other
Debris Very Light (5 Light L& Moderate [ Heavy [ Very Heavy ]
Gypsum 3 Very Light (3 Light (] Moderate [ Heavy L1 Veiy Ieavy T

MR ENQ | ARORATORIES

117 West Bellevue Drive

{J Pasadena, California 91105-2503 [

(818) 568-



18-Nov—-13292 18:24:08

25877, SW-11—-4, 1-Q, 03, Fii Freset= 100 secs
Vert= 200 counts Disp= 1 tlapsed= 33 secs
Eriergy Counts X—Ray Lires
1.24 233, Mg K , Mg o+ Rs L , As L
1.74 736. Si K , Si K
3.69 177. Ca K , CaH

Guantex?
Q. 160 Rarge= 10,230 keV 10, 830
integral 8§ = 112

18-Mav=1392 18:35:38

25877,8W-11-4, 1-R, 05, FM Freset= 100 secs
Vert= 200 counts Disp= 1 Elapsed= 239 secs

Eriergy Counts X-Ray Lires ’

1.84 957. Mg K , Mg K , As L. , Rs L

1.74 29&0. 8i K , S8i K

3. 63 347. CaK , Cak

4.0 83. CakK , CaHK

6. 23 232, Fe K , Fe K
Quarntex)

0. 160 Rarnge= 10. 230 keV 10.230

Integral 8 = 71




18-Nov—-1332 18:42:84

25877, SW-11-4, 1-A, 07, FM

Vert= 200 counts Disp= 1
Ernergy Counts X—Ray Lines
1.25 8113, iMmg K , Mg K ,
1.73 286, 51 K, Si K
3. 30 86. M K, K K
.70 633. Ca K 4, Ca K
&. 4Q 337, re K 4, Fe K

Quantex?

Q. 160 Rarnge= 10,230 keV

18—-Nov—-1992 18:50:43

25877, SW-11-4, 1-A, 08, FM

Vert= 200 counts Disp= 1
Energy Counts X—-Ray Liwves
1.25 447, Mg K , Mg K ,
1.74 1484, Si K , 81 K
3.70 263, Ca K . CaK
€.41 140, Fe K . Fe K

Quantex’

Q. 160 Range= 10,230 keV

Ffreset= 100 secs
Elapsed= 37 secs

Mg K . As L , Rs L

10. 830

Iintegral 8 = 517
Freset= 100 secs
Elapsed= 34 secs

Mg K . As L , As L

10. 230

27

(11

Integral 8 =




) “ ‘ 5 A 4.

TEM ASBESTOS ANA e e R

L YSIS Sample No. _Sw =\~ Page of
TYPE OF SAMPLE LENGTHS FILTER TYPE / AREA {(mm 1) DIRECT PREP.ET - MICROSCOPE

4.} Air T Water [ All Sizes (EPA) [ . MCE [ 385 (1 INDIRECT PREP (1 Serial No. 5420506 H600A £

v/ Soil T Bulk (3 () 205 O3 3 MO 7, Seral No. 5420588 He0B O

Z} Other ____ 21003 MCN [ 0 =& p(

- METHOD OF ANALYSIS 200 Other 7

Pl 600/4-3304314’ 150 (1 PCM Ringe' £ PORE SIZE >- . IR

— LEVEL OF ANALYSIS (2025 o it 045m (3~ 08 pm O ] Crid Addess

'Y Ch solilc“ - T > 50 yun lengihy 01 g 2 022 pm ] Volume liters ) Screen Magnification __|9, (@0 X

- Amfyhibolc Other Working Volume __ 2 _ ml < Camera Constant 2R - &

> P I Weight oams [N Accelerating Voliage 100 KV

) ASPECT RATIO GO. Area (mm’) 00 0 Z Ashcd Area % @ Beam Current ;-0' . w

£ T Y Y O No.of GO. 10 Analyre ____20 ' K-Factor [

z. Filler Lot No. _[{oE m ol 4A Prepared By __LG__ < o
Aoproved By Date Dte ___{1=11-92 - T N VI Y Y2
Grid  [Structurd Dimensions (mm) Fiber Classification EDS Analysis

O '-nin ‘Numl)crt Structure Comments
pening Width | Fength | [Nang ™™ et op | cq JomalenQ] ] uF | ap | ax Janx] AQ |anglazofazz)| Na| Mg Si | Ca| Fe
B 70 I N | S =T | O O O L S I 7 P I | I A T F A | N R

-—§L~ 07 jC = (’tf _ v @ [0 ’/é \ DA /(/?-?en_cé’lﬁ

g Q“\ 7 x| Leol| ] o 03] ||Epe Tnesst

< |0 -___t;P_ A tsolt UL e 9 10} | |2 |=p%. _Toesmerdr

L 106 ) F/b || S| 5K _ - | v 2 11012|.] EP_L___:‘

Ze ) Hojzef |- _ [ | ==
OBSERVATIONS: Clean (1 _ Other P

Debris [~ Very Light ("] Light A~ Moderate (] Heavy L1  Very Heavy

Gypsum [ Very Light (1 Light (O Moderate [J Heavy C1  Very Heavy C

. Tt mate M) Paadena California 911052503 T (818) 56¢



18-Nov=1992 13:16:15

=5877,8W-11-4, 1-H, 01, FM Freset=
Vert= 200 counts Disp= 1 Elapsed=
Ernerny Counts X-Ray Lines
1.24 631. Mg K , MgHK , As L , As L
1.74 223, Si K , 8i K
3. 70 Se6. Ca K , CaK
6. 41 =88. Fe K , Fe K

Quarntex)
0.160 Rarge= 10,230 keV
Integral 8 =

18—NMov—-1939z 13:19:52

=25877,8W-11-4,1-R, 02, FM . Freset=
Vert= SO0 counts Disp= 1 Elapsed=
Ernerny Counts X—Ray Lires
1.&85 1737. Mg K , Mg K , Mg K , As L , As
1.74 6169. Si K , Si K
3.63 1948. Ca K , Ca K
4. 04 207, Sce K , CaK 4, CaHK
6. 4 St4. Fe K , Fe K
7.04 30. Fe K , Fe K

Quantex)
0. 160 Rarige= 10.230 keV
Integral 8 =

100 secs
24 secs

10,230
411

100 secs
29 secs

10,230
1168



17-Nowv—-1332 13:25:30

(]

£5877, SW-8-4, C, #03, SA

Veart= 200 counts DRisp= 1
Ernergy Counts X—Ray Lines
1.283 1z3. Mg K , Mg K ,
1.7& S97. Si K , S1 K
3.78 6. Ca K , Ca K
€. 41 108. Fe v , Fe K

Guarntex)

-

Q. 320 Rarige= 100230 keV
17-Nov—=1392 13:187:34

25877, SW-8-4, C, #04, SA

Vert= 200 counts  Digp= 1
Ernergy Counts X—Ray Linrnes
1.24 187. Mg K , Mg K ,
1.74 £65. S1 K , 8i K
3.7& 108. Ca K , Ca K
6. 43 77. Fe K , Fe K

Quantex?

0. 380 Ranpges= 10. 2230 keV

Preset=
Elapsed=

Mg K , Rs L , Rs

Integral O =

Freset=
Elapsed=

ARs L , As L

Integral 0 =

100 secs
=8 secs

L

10, 230

664

100 secs
&7 secs

10.230
6784



Analy@tg by i;iransmission Electron Microscopy

(EPA-600/4-83-043)

"EMS No. 25877 Client SCHAFER & ASSOC.
Sample No. SW-11-4 Reference W.R.GRACE

Date 11/18/92

Total Asbestos Fibers 2.3 MFL
Chrysotile Fibers *BDL MFL
Amphibole Fibers 2.3 MFL
> 5 Micron length (chrysotile) *BDL MFL
> 5 Micron length (amphibole) 0.6 MFL
Mass (Chrysotile) : ‘BDL pug/L
Mass (amphibole) , 6.7 pg/L
More/Less than 5 Chrysotile

Fibers in Sample , LESS

More/Less than 5 Amphibole

Fibers in Sample - MORE

Poisson 95% Confidence Interval _ 1.4 to 3.8 MFL
Detection Limit 0.1 MFL

* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns

O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 25 & UP
0 1 4 0 3 8
Particle Width - Microns
O -.04 .05 - .09 g - .14 .15 - .19 2 - .24 .25 & UP
0 0 2 1 3 10

Aspect Ratio. L/W
0 -99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 & UP
8 5 3 0 0 0

. 3BXC EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065




18-Nov-193& 13:28:34 £5877,5W-11-4, 1-H, 04

NERGY COUNTS X~RAY LINES

1.25 4736. Mg KA1, rg KRS, Mg KEi, As LA, As LAZ
1.74  16776.  Si KAl, Si KA

2. 26 108, S KAL, S5 KA

3.30 121, K KAl, K KAz

z.69 46i%.  Ca KA1, Ca KAE

4. D4 485,  Sc KAE, Ca KB1, Ca KB3

4,33 102.  V KRAL, V KA

5. I 244, Mn KAL, Mn KAZ

6. 40 1163. Fe KA1, Fe KAE

7.06 209. Fe KBl, Fe KB3




18-Ncav-1932 19:32:46

25877, 5W-11i-4, 1-KB, 05, FM Freset= 100 secs
Vert= SO0 counts  Disp= | Elapsed= 36 secs

Ernergy Counts X—-Ray Lines

1.24 1140, Mmg K , MmgK , As L 4, As L

1.74 SS42. Si K , 8i K

3. 30 130, K K 5, K K

3. 69 S70., Ca K , CaHK

S. 89 107. M M g M K

€. 40 i076. Fe K , Fe K

7.07 172, Fe K, Fe K
Guanrtex)

0.160 Ranpe= 10.230 keV ) 10. 230
Integral 8 = 341

18-Naowv—-1932 19:36:17

25877, 8W-11~-4, 1-K, 06, FM Freset= 100 secs
Verts= 200 counts Disp=s 1 Elapsed= 32 secs

Emergy Counts X-Ray Lirnes

1.85 547, Mg ¥ , Mg K , MgK , As L , As L

1.74 2119, Si K , 51 K

3.70 429. Ca K , Ca K

6.41 247, Fe K , Fe K
Quantex)

0.160 Rarnge= 10. 230 keV 10. &30

[rntegral 8 = 37



. ’ DY £ 4 4
TEM ASBESTOS ANALYSIS s i s Mo, =27
Sample No. Sw -\~ Y Page of .
| TYPE OF SAMPLE LENGTHS FILTER TYPE / AREA (mm+) DIRECT PREP.ET MICROSCOPE -
4.} Air O3 Waier L All Sizes (EPA) (1] MCE (] 385 (3 INDIRECT PREP [ Serial No. 542-05-06 H600A
v/ Soil (I Buk (3 (um) >03 ] PC (3 M Serial No. 5420513 H600B'(3 -
Z Other >100) MCN (7] ion .=
- METHOD OF ANALYSIS 2302 Oter
Py Ep 808 LT 150 O = PORE SIZE
. PCM Rane* [ 045 un 1 08 ym Grid Add
o LEVEL OF ANALYSIS 2025 widih p p . rid Address
Y Cheysarile 250 pm teapi ol 7 02w O Volume ___ liters Screen Magnification
and Amphibole Other Working Volume __Z 22 ml Camera Constant
v r - 6. . Weipht orams Accelerating Voltage
reY AS‘!’jECT RATIO GO. Area (mm’) G0 Qi Ashed Area % Beam Current __] QD pm
- W st No. of GO. to Analyre K-Factor . S
z Filler Low No. _{a € m 4.0l4 a4 Prepared By _,EG'__ ' FZ d D\ ¢
' Approved By Date Date 11=\1-92 Analyst & pae [ ( =/ a
Structurd Dimensions (mm) Fiber Classification EDS Analysis
Opening| Number Structure - Comments
. Width | Length |INAM TM| CM| CD | CQ [CMQICDQ] | UF | AD | AX | ADX| AQ |ADQ|AZQIAZZ]| Na{ Mg Si|Caj Fe
GOl e |2 | |1 AN RlelZU 77emar
el WIS | WS L e | R V] _\3Va e | Fremaliie
@-— N30 ISR | S RO S . ) . N ':'_._\-.._' __-:_ R
g_ 3| SN - i V] SRV W Fremobie
) | 0 T - 1
— i . — -
FEI RIS = S P22 | R T I S Y ‘“{ _ hodfacke. ..
~ -
% g = gt' -8l 11 - v 2102 |V WTdemolile.
= & = _|l& 2% v X0 mp (47
Gl = u Tyz % TYOmO( 4 |
OBSERVATIONS: Ciean (] Other
Debris (1 Very Light (] Light [ Moderate [] Heavy (1  Very Heavy L
Gypsum (3 Very Light [ Light (J Moderate (] Heavy [] Very Heavy [

—

™M acedena California 91108-2503 [

(818) 5S¢



13-Nov~1932 07:01:34

25877, 4,A, #01, RS
Vert= 200 counts
griergy LCounts

0.51 1801. 8]
Vv
1.25 11395, Mg
1.74 3638. Si
5. 70 803, Ca
E.40 33. Fe
Quantex)
0. 160 Range=

Disp=

Freset=

1 Elapsed=

X—Ray Lines

K
L

K

K

H

M

10,

g K , v L , VvV L
Mg K , Mg K , Rs L
Si K

Ca K

Integral O

,

100 secs
4 secs

10,230
;'-_-l

20109



ENERGY

f sy
~
>

COUNTS

1017.

91.

413.

13-Nov-13932 Q7:03:06

Na
in

Mg

Ca
Sc

Fe

19-Nzv—-1399&

25877, 4, A, #03, RS

Vert=

Ernergy Counts

3. 70

6. 42

Guantex)

0. 160

X—RAY LINES

25877, 4, A, #OZ, RS

KRi, 0O KA, V LAL, V LAz, V LERi, V LBGI
KA1, Na HKAZ, Ma KBi, Zn tLAl, In LAz, In LB,
LG1
KR1, Mg KAZ, bdg KBLI, As LAl, As LAZ
KA1, Si HKAZ
KRi, K HKARE
KA1, Ca KAE
KA1, Sc KAZ
KR1, rFe KAZ
Q7:05:37
Freset= 100 secs
200 counts Disp= 1 Elapsed= 18 secs
X—=Ray Lines
580, 0O K , 8 K , Vv L , VvV L , Vv L ,
v L
&390, Mg K , Mg K , Rs L , RAs L
1126, $i K , Si K
1753. Ca K , Ca K
162, Fe K , Fe K
Range= 10,230 keV 10. 230
Integral 0 = 7212



19-Nov=-139& 07:15:02

25877, 4, A, #04, RS Freset= 100 secs
Vert= 200 counts Digp= 1 Elapsed= 22 secs

Energy Counts X—Ray Linres

0,51 906. 0O K , 0 K , VvV L , VvV L ,V L .,

VvV L

1.2 iz6e1l. Mg K , Mg #H , Mg K , Rs L , Rs L

1.73 1416. 51 K, 51 K

6. 41 -7/ fe K , Fe K

Guantex)
Q. 160 Range= 10,230 kel . 10. 230
Integrai @ = 6598
19—-Nov=-1392 Q7:17:3&

25877, 4, R, #O5, RS Freset= 100 secs
Vert= 500 counts Disp= 1 Elapsed= o3 secs

Erergy Counts X—-Ray Lires

0.51 1440, O K ,, 0 K 4,V L 4V L ,V L ,

vV L

1.26 916€. Mg K 4, MmgHK , Mg K , Rs L , ARs L

1.74 3a53. Si K, Si K

3. 32 133. K H s K K

3.69 430, Ca K , CaK

6.39 430, Fe K , Fe K
Guantex)

0. 160 Range= 10,230 keV 10. &30
Integral © = 12401



Analysis ater Py Transmission Electron Microscopy

(EPA-600/4-83-043)

EMS No. 258%7 Date Analyzed 11/18/92
Client SCHAFER & ASSOC.
Sample No. EMS BLANK
Fibers (chrysotile) ND MFL
> 5 Micron length (chrysotile) ND MFL
Mass (chrysotile) 0 ug/L
More/Less than 5§ Fibers
in Sample (chrysotile) LESS
Sen:;itivity Level 0.004 MFL
Particle Size Distribution ( Chrysotile )
Particle Length - Microns
C -0.49 0.50 - 0.99 1.00 - 1.49 1.80 - 1.99 2.00 - 2;49 25 & UP
0 0 0 0 0 0
Particle Width - Microns
O -.04 .05 - .09 1 - .14 15 - .19 2 - .24 .25 & UP |
0 0 0 0 0 0
Aspect Ratio L/'W
0 -99 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 & UP
0 0 0 0 0 0

L3O EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



l'ak Za . g ]

[T ATDESTOS *NAY

‘- —“) s R TY. il EA ({1 ) _ ] (] . J
EMS LabNo.___ 2.9 2 P } mcenss ] . MICROSCOPE ,
Client £ms B { ant MCE/I & 600A I”'
Samnle Nn MCF/ion CRID . . b(xm[ _J . 'y
%H"—3"" Ll-_—ENGTHS Other pirect Prep | /] JE 15y 3IL__| nonef_|
INDIRECT PREP 71 R Y I nuise [
All Sizes (PA) (=}~ TYPEOFSAMPLE _PORE SIZE _
ME .
! nf:\ %F ANAII;YSIS 1 wmzos ) Al waer 0.45 pmi[:_]‘ % votome —— titers B0 Grid Address / m
': :mmlcu vl:ll: l—:7] , 210 _.:_I Soil I__I Wipe L-—-l 0.8 ym [a 4 Working Volame _{00 ml Screen Magnitication |
g Le vcl n L——_‘] o 250 L] Bulk . Other L__ -1 pm o Weight grams Camera Constant ______ \}0
7[11" Al:;RA [-:] 210.0 DusiMicrovac 2; o Ashied Arca % Accelerating Volngc 100 K
e PCM Rangc* ther - - M Bcam Current ___ | &9
B aspecRamio 31[ 7] 50 (O] “Saiimria GO. Area (mm’).(LCLDg? owe _11= 10 o ’ o
o'y ’ o ¢ 5 No. of G.O. 10 Ana!yzcz: Prepased By __E_G__
B ApprovedBy.  § AN . . _ Duae //’_ FilerLotNo. ... __ . __ Analyst
__Dimensiongnm) ___§ SAED Observation
£
z
:
i :
- V4
2 v }5)
-2
) /\/ />0
—~
I
VALY
L ,[\/
& ) ?
— j
g 7% |
O 70
OBSERVATIONS: Clean || _ : _
Debris: [ Very Light O Light D Moderate [} Heavy L] Very Heavy O
Gypsum: (] Very Light [ Light [ Moderate [] Heavy [ Very Heavy []
Other [}

H/’(\G EMS | ARNRATORIFS 117 West Rellevie Drive / Pacadena CA 011082802/ R1R.SAR.ANCS



e I

_TEM ASBESTOS ANALYSIS

EMS Lab No.___ L/ v o ,M_!cp_mmPF y
Client Em4 ﬂ[a K EDZ[ :
GRID
Sample No. Jt—3-. . Q3. 1 s wune )
2 af ] nuizse ]

Gnd Address ./__ &

Screen Magnification
Camcra Constant
1 Accelerating Voluage

Beam Current l pa

mm,hd@

2
2
>
-
<
4
<

:
Z
>
=

| __Dimensioninin)___ B SAED Observation EDS Analvsis

Width Thichngws o h.

Structure
Structure

£
g
s
7.

Chrywtile

SERS

SRR

3
<
v

AC NN

RAD [
SRRISR

)

. R N
v " PPy | P TR :
x,f[.f.;;ﬁ‘.,_’! REROIIREN 15y 14 2y
PR PRI 5 1 | IAN I PRSP

15 lines

OBSERVATIONS: Clean [ ] |
A Debeis: [ Very Light U Light O Moderate [_] Heavy O Very Heavy O
rN IR A | viae (1 otaete ] Heavy f_l Very Heavy D



i

Analysis of Water by Transmission Electron Microscopy
(EPA-600/4-83-043)

EMS No. 25877 Date Analyzed 11/17/92

Client SCHAFER & ASSOC.

Sample No. EMS BLANK

Fibers (chrysatile) ND MFL
> 5 Micron length (chrysotile) _ ND MFL
Mass (chrysotile) 0 ug/L
More/Less than 5 Fibers

in Sample (chrysotile) LESS

Sensitivity Level 0.004 MFL

Particle Size Distribution ( Chrysotile )

Particle Length - Microns
O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 25 & UP

0 0 0 0 0 0

Particle Width - Microns

O - .04 .05 - .09 .1 - .14 .15 - .19 2 - .24 .25 & UP

0 0 0 0 0 0

Aspect Ratio L/W
0 - 9.9 10 - 19.9 20 - 29.9 30 - 39.9 40 - 499 50 & UP

0 0 Q 0 0 0

SO EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



rl %ASBLDT(}D AlV[ iLl DIS FILTI‘ER TYPE/AREA (mmz)-

Beam Currenmt __

Date H—”_qz

EM No. 258FF MCFJJBS% .- MICROSCOPE o

Client g” < g lg MCE/1 “.‘_* 600A |

Sample No. ’ tan . MCENY GRID 600 |
P = 1% LENGTHS Other L DIRECT PREPLW , 18 N .1 e wunel_ |

[Z]~ TYPEOFSAMPLE ___ PORESIZE INDIRECT PREP L] 2 2] 4l HUI2SE L_I

METHOD OF ANALYSIS All Sizes (EPA) iwl ] A ‘ w m_

O EPA Yamore Le (um):20.5 A"'E] Water 0.45 pm Volume _____ liters [0 Grid Address __ [ B

Z amaleu vel : : 210 D Soil Wipe D 08 pm Warking Volume _522 il ] Sereen Magnilication _( _3CO x

->- vel | l_ ] N >5.0 D BulkD Other E_J A F‘“D Weight . prams é Camera Constant _ %’,

m Level Il - 2100 u Dust/Microvac 22 pun Ashed Avea % Acceleraling Voll.q,c JOOK_

w anera [ Other <

U :

153

(a <

Approved By __. . Date . .‘l’_

' PCM Range* D 2 6- Z_
ASPECT RATIO 3:1 *20.25 pm widih. G.0. Area (mm?) _0.0_ ()

25.0 um length)
}{( gl / No. of G.O. 10 Analyze

Filter Lot No. gg. eEmy

Prepared By Ezg Analg é O/ Lq

0L

Kap3

IS

dlis -

A
\
A

N
N

S
NN

b,

0

[SES

OBSERVATIONS: Clean [] .
~ Debris: [] Very Light (]
< Gypsum: [ Very Light [
- Other [

Light O . Moderate [] - Heavy {:_] Very Heavy ]
Light O Moderate [] Heavy (] Very Heavy D

BN Enna )y

ARMNMPATARIES 117 Weet Reltevite Dirive / Pacadena CA Q110582503 7 R1R-56% ¢



TeM AoBLEL ICo AMNLLLYZIS | | o e vy

'EMS Lab No. 2587 Z . MlCKUéCOPE

Client ~
Sample No.

=g

7. /=7

P GridAddress . ... . _ ..
] Screen Magnification /93 —_—
< Camera Constant Zoé

] Accelerating Volug 100KY
Beam Current _/ fla

Z
=
=

Analyst . _

Dimensiontmm) SAED Observation

Width hichieas

Number
Structhare
Ao Padtern

Chrystite
Ampbibnle

<
J
\/

SHRPE

13 lines S T

OBSERVATIONS: Ciean [} _ ) ’
Debris: [ ] Very Light L] Light (3 Moderate ‘l Heavy [_-_j Very Heavy O
Gypsum: 0J- Very Light {1 , Light | J Moderate | Heavy ] Very Heavy ) /
- Other [} |

CAANIN —m A+ A A A T 1T VT D aega DNrien [ Daeadeng CA Q1108 2503 /RIR-SF&A

7/




